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LOG ANALYSIS 


1) Water saturation S 


Resistivity at water level Ro = 2.5 ohms in 
neighboring well. 
9.5 


At level A: S = vi 94.5% approx. 


2) Formation water resistivity Ry 


With SP = --70 logio Re = —50 nv., 
Rw = 0.16 at BHT 

Ro 9.5 
- = . “7 = 15.5 approx. 


3) Porosity p 


> = Ver = 25% for m = 2 


CORE ANALYSIS 


Average Porosity 94% 

Average Permeability 500 md. 

Residual Fluids Oil 11% 
Water 47% 


PRODUCTION RESULTS 
Perforated: 7483-7493 with 48 shots 
Production Potential: 165 bbl. oil 49° API 


5) 


Jo. ° NORMAL 16" 2 
OL. NORMAL. 635... 2.29 
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Guest Editorial 
by 


JamMES Boyp, Member AIME 
Director, U. S. Bureau of Mines 
Washington, D. C. 


Tue mineral industry has always had before it the problem 
of satisfying long-term demands. The inevitable depletion of 
richer and more accessible deposits forces reliance upon those 
of lower grade, or those more remote and hidden at greater 
depths. Increased effort is required to extract and process 
minerals under these conditions. 

In the case of metallic minerals, the industry has demon- 
strated its ability to meet the challenge of depletion by ex- 
tracting a cheaper product from leaner ores. Advancing tech- 
nology in both mining methods and metallurgical processing 
has permitted economical extraction of metals and minerals 
from ores that a generation ago would have been considered 
as waste. The non-metallic mineral industry has profited from 
this same trend. 

Our petroleum producers have been keenly aware of the 
depletion problem and -of the ever-present need to increase 
current reserves. The spectacular success of geological and 
geophysical prospecting methods in petroleum exploration 
over the past 25 years has demonstrated the oil man’s ability 
to find hidden petroleum at great depths. These new and 
improved exploratory techniques are undoubtedly the first 
and most obvious phase of the petroleum industry’s effort 
to meet the challenge of exhaustion of the earlier and more 
easily discovered, shallow, oil deposits. The current high level 
of exploratory activity, involving expenditures on the order 
of one billion dollars a year, implies that additions to reserves 
through new discovery will continue at a high level. Such 
discoveries must continue if these tremendous expenditures 
are to be justified. 


Ts leads to the second phase of the petroleum industry’s 
mission to add to its reserves—increased recovery of oil from 
known deposits through more efficient practices in develop- 
ment and operation, and through secondary recovery methods. 
There has been marked success in much of this work. The 
average recovery factor, the estimated ratio of ultimate recov- 
ery to the quantity of oil originally in place, has shown a 
steady upward trend for the past several years. 

Technolegic research and its application in oil fields can 
greatly increase the recovery factor in primary production 
and can multiply the reserve of nearly 5 billion barrels of 
oil available by present secondary recovery methods, recently 
reported by the Secondary Recovery Advisory Committee of 
the Interstate Oil Compact Commission. Such research should 
be directed toward a better understanding of the surface forces 
that hold oil so tenaciously in the reservoir rocks, the move- 
ment of fluids through the producing formations under the 
influence of changes in pressure, the effects of natural and 
injected energy in moving oil, and development of better 
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methods for overcoming the restrictive forces and taking 
greater advantage of the available energy. 


However, it is obvious that there are limits to the amount 


of oil that can be added to reserves through new discovery 


and through increased recovery from known deposits. Every 
new discovery reduces the undiscovered potential and every 
improvement in the recovery factor means that less residual 
oil remains. These conditions compel the petroleum industry 
to look for a third source of domestic reserves. Manifestly. 
this third source consists of extensive low-grade surface and 
near-surface deposits of rock containing organic matter from 
which liquid fuels may be obtained by mining and extractive 
processing. These deposits might be classified as: (a) Oil- 
impregnated deposits, such as the so-called “tar sands” from 
which the oil can be extracted by hot-water washing or sol- 
vents; (b) oil shale, from which shale oil is destructive) 
distilled by heating; (c) various grades of coal, from which 
both gaseous and liquid fuels can be derived by chemical 
processing. 

Extensive domestic deposits of tar sands, oil shale, and coal 
comprise a vast low-grade potential reserve for the petroleum 
industry. The impact of technology on these resources has 
not yet been fully felt, although in the mining of oil shale 
the Bureau of Mines has shown the actual cost to be well 
below pre-demonstration estimates. It is believed that similar 
cost reductions can be shown in oil-shale retorting and shale- 
oil refining. Thus our oil-shale deposits will be proved as 
future reserves available to the petroleum industry and the 
nation to supplement our natural petroleum supply. Likewise, 
technology is on the threshold of proving the value of our 
immense coal deposits as a source of both liquid and gaseous 
fuels. 

Knowing of these vast low-grade liquid and gaseous fuel 
resources, and having the assurance of industry and Govern- 
ment that technology will make them available to supplement 
our natural supply, consumers can anticipate that our domestic 
supply of liquid and gaseous fuels will not fail. 


Tae tremendous industrial expansion and the resulting rise 
in living standards in this country over the past half century 
have been due largely to the ready availability of mineral 
fuels. Technologic advances already in sight assure the utili- 
zation of our enormous low-grade deposits to provide an 
ample supply of mineral fuels for future generations. The 
rising standard of living in America should never be retarded 
by lack of petroleum or its equivalent, and if we utilize fully 
our research and technologic facilities, our low-grade resources 
will be available for all and for many generations to come. 
= <= 
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=") BRANCH MEETING} 
8. Orl 
1. First step for those attending the enjoy a 
meeting was registration, and 914 ep. dancing. 
gineers and executives completed this ® An 
step. In addition, over 200 wives at. ae 
tended the meeting and participated Br rg 
in the ladies activities. The registra. »P; a 
tion table is shown here on Wednes. § 7" af 
. . 7 Wr: elect, al 
day morning, with James W. Winfrey, age 
Humble, Houston: Paul Turnbull, § "4" a 
La Gloria Corp., Corpus Christi; and Ein I 
! Pat Fletcher, Humble. Midland, go. Tan 
ing through the line. tan ¢ 
2. Three members of the South- les. Als 
west Texas Local Section, host to the § french, 


meeting, look over the program of of Sohis 
scheduled events. L to R are Thomas Earloug 
S. West, Al Buchanan and Blanco § ;, Tule: 


Oil Co.; Raoul Bethancourt, Sun Oil preside! 
Co., Section chairman; and W. Harry Angeles 
Rosser, Continental Oil Co. commit 


3. Interest in the meetings was cen- 10. T 





tered in the technical sessions, and three-d: 
each session drew a large attendance. party 
Sessions were held on Drilling-Ce- Seveno: 
menting-Pumping; Natural Gas Tech- spaciou 
nology; Flooding-Cycling-Reservoir § city. w: 
Engineering; Reservoir Performance: J yoom fc 
Well Spacing; Photogrammetry-Off- § 799 pec 


shore Operation; Well Logging; Mrs. H 
Phase Relationship; Fluid Flow Re- Max W 


search; and Core Analysis. Here is 





renewil 
Charles B. Carpenter, U. S. Bureau of ll. A 
Mines, presiding at the Well Spacing were, I 
Session. Housto 
4. Benjamin C. Craft, Louisiana erty; I 
State Univ., left, and John H. Mur- Tool C 
rell, DeGolyer & MacNaughton, are B. & W 
shown presiding at the Gas Technol- 12. 1 
ogy Session. very pe 
5. Branch Chairman Lloyd E. El- ty prec 
kins serving as toastmaster at the EH, ¢ 
general Branch Luncheon on Thurs were. 
day. L. F. McCollum, president of Humb! 
Continental Oil Co. was the principal San At 
speaker. Under the subject of “Man- tonio: 
Psi agement’s Frontier,” McCollum said Houstc 
that the great opportunity for man- 14. I 
agement in the future is in the devel- side p 
opment of human relations in busi- full m 
ness. Some 
6. Prime attraction on Wednesday de eve 
evening was a barbecue and party at the di 
La Villita, the remnants of an old ultima 
Spanish village in downtown San An- Harry 
tonio. It was a very enjoyable affair, ment 
as evidenced by this group of Univ. Texas 
of Texas Student Associates. Pictured was m 
here not in the frame of mind in proved 
which they would call upon the dean, 15. 
L to R, first row are, Robert Scott, Pictur 
David Guinn, and W. F. Nicodemus. Bethle 
Back row: J. F. Massey, K. C. Kiek- J. Bra 
hoeffer, and W. W. Orr. Kirkw 
7. In addition to good refresh- San A 
ments and good food, good music W. J. 
and pretty girls combined to make pus C] 
fine dancing at La Villita. 16. 
Here is the “Chase the rabbit, chase Displa 
the squirrel, chase that pretty girl by N. 





round the world” variety. 


Ah, ye 
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8. Other members and their guests 
enjoy a more restrained form of 
dancing. 

9, Announcement was made at the 
meeting of the election of Petroleum 
Branch officers for 1950. Shown here 
are Paul Andrews, left, vice chairman 
elect, and John E. Sherborne, chair- 
man elect. Andrews is chief produc- 
tion engineer for Signal Oil & Gas 
Co. in Los Angeles, and Sherborne is 
assistant to the vice president of 
Union Oil of California in Los Ange- 
les. Also elected were Richard W. 
French, vice chairman, vice president 
of Sohio Pet. Co. in Cleveland; R. C. 
Earlougher, Earlougher Engineering 
in Tulsa and John R. McMillan, vice 
president of Fullerton Oil Co. in Los 
Angeles, both elected to the executive 
committee. 

10. The top social event of the 
three-day meeting was a cocktail 
party and dinner dance at Club 
Sevenoaks in San Antonio. This is a 
spacious club on the outskirts of the 
city, with both indoor and outdoor 
room for gathering and dancing. Over 
700 people attended. Shown here are 
Mrs. Harry H. Power of Austin, and 
Max W. Ball of Washington, D. C., 
renewing an old friendship. 

11. Attending the party and dance 
were, L to R: L. D. Styles, B. & W.., 
Houston; A. T. Pall, Texas Co., Lib- 
erty; Earl J. Robishaw, A-1 Bit & 
Tool Co., Houston, and Bruce Barkis, 
B. & W., Houston. 

12. Two hors d’oeuvre tables were 
very popular during the cocktail par- 
ty preceding the dinner. 

13. Other ladies and their escorts 
were, L to R: Weldon Winsaeur, 
Humble. Houston; Bernice Clark, 
San Antonio; Laura Julien, San An- 
tonio; and Jimmy Jordon, Humble, 
Houston. 

14. Dinner was served on the out- 
side patio, and during its course a 
full moon underwent a full eclipse. 
Some people say an engineer can’t 
do everything, but those attending 
the dinner agreed that this was the 
ultimate tribute to the fine work of 
Harry Vaughan and his entertain- 
ment committee of the Southwest 
Texas section. Dancing after dinner 
was much fun, and it could be im- 
proved on by removing the shoes. 

15. Many ladies attended the party. 
Pictured here are, L to R: Lee Fagg, 
Bethlehem Supply, Tulsa; Mrs. W. 
J. Brady, Corpus Christi; George M. 
Kirkwood, Gasoline Production Co., 
San Antonio; Mrs. Kirkwood; and 
W. J. Brady, Bethlehem Supply, Cor- 
pus Christi. 

16. “Observed Fluidity in Torso 
Displacement at High Temperatures” 
by N. Tresting at Club Sevenoaks. 
Ah, yes, it was a good meeting. * * * 


























In February, 1933, the Directors of the Institute took occa- 
sion to define the policy of the Institute with regard to official 
participation or action in controversial matters. This action 
was taken primarily for the purpose of avoiding participation 
in political campaigns and the policy was announced that 
there should be no official participation or action in political 
and semi-political matters. It was also determined that “the 
policy of the Institute is to refrain from official participation 
or action in controversial non-technical economic subjects.” 


However, economic matters affecting the mineral industry 
and the engineering profession deserve our consideration from 
time to time and, while as an Institute we may not wish to 
take official action, it appears highly proper that an effort 
should be made to get the salient facts before the members 
whenever vital issues are being discussed and individual action 
must be determined. 


It is interesting to note the position of our neighbors, the 
Canadian Institute of Mining and Metallurgy, on matters of 
this character. Their Charter, adopted by Parliament in 1898, 
includes among the purposes for the foundation of the 
Institute, 


“To take concerted action upon such matters as affect 
the mining and metallurgical industries of the Dominion of 
Canada, and to encourage and promote these industries by 
all lawful and honourable means.” 


The following comments and observations are not to be 
taken as representative of the Institute in an official manner, 
but are presented as personal opinions. 


Revolutionary Programs 


Recently there have been alarming trends in American 
affairs and it is important that American industry, business, 
and agriculture keep informed on these trends. But, since 
World War II there have been insidious movements to estab- 


Manuscript received at office of the Petroleum Branch September 30, 
ee press Senenies at the Branch Fall Meeting in San Antonio, Octo- 
r 5-7, 49. 
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and the 
Socialization of Industry 


by 
L. E. Younc, President AIME 


Consulting Mining Engineer, Pittsburgh, Pa. 


lish here some of the programs which are the forerunners of 


much more radical steps. 


The rapid socialization of Great Britain has aroused much 
concern in the United States and it is time that all owners 
of property, all taxpayers, and especially all professional men 
engaged in business and industry, acquaint themselves with 
the objectives and methods of action of those who are en- 
deavoring to destroy the established American way of life 
for the purpose of instituting something that thus far has 
proven highly impractical wherever it has been tried. 


While American history records early attempts to establish 
communities based on common property, the average citizen 
gives little thought to the lessons these failures should teach 
us. The Pilgrims had difficulties in their first years, in part 
due to the fact they endeavored to operate on a community 
basis. When each family of the colony was required to provide 
for itself, conditions improved and there was content and 
progress. Western Pennsylvania and Indiana had several such 
communities, some of which were based on the theories of the 
primitive Christian Church. It is reported that the settlement 
of about 1,000 persons at Economy, Pennsylvania, failed be- 
cause a great part of the settlers were impractical theorists 
or adventurers. Constitution after constitution was adopted 
and with the adoption of each new constitution and with each 
new religious discussion, a group would secede and form a 
separate community—in 1828 there were ten. And then the 
whole organization disbanded. 


Similar programs were tried in other parts of the United 
States, in Great Britain, and on the Continent, and none was 
permanently a success. With the advent of Karl Marx, a new 
theory was advanced, namely, that there is a continuing con- 
flict between the working class and the remainder of society. 


Communism 


Russian Communism is based on Marx’s philosophy, the 
major conceptions being: 


(1) The laboring classes are the only producers — the 
sources of all wealth. 
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(2) Profits are derived by expropriating a part of the 
wealth created by labor—the surplus over and above wages. 

(3) The private ownership of the means of production 
is opposed to the interests of society, and should not be 
permitted. 

(4) Each individual should contribute to production in 
accordance with his capacity, but individual rewards should 
be related to needs. 

(5) The wants, or needs, of the people should govern 
the allocation of productive activity. 

(6) A central authority should determine the needs of 
the people and organize the entire productive mechanism 
to that end. The state, rather than the individual, is the 
source of power. 

It was also a part of the philosophy of Russian Communism 
that the overthrow of capitalism and capitalistic governments 
and the establishment of communism could be accomplished 
only by violent revolutionary methods, and that the perpetua- 
tion and full development of the system required its extension 
to the entire world. The original theory that rewards should 
be based on needs has been abandoned. Wage incentive pay- 
ments or bonuses were given in order to stimulate output. 
The vital differences between communism and private enter- 
prise relate to motivation and opportunity. 


Socialism 


Morris Hillquit, in his History of Socialism in the United 
States, says: 

“The political socialist movement of our day is primarily 
a movement of the working class, and has for its object 
the reconstruction of the present-day system of industry on 
the basis of collective ownership of the tools of production. 
The socialist movement is a protest against the present 
industrial system. It is predicated on the assumption of a 
state of decline of the capitalist regime.” 

The ultimate goal is a dictatorship of the proletariat with 
everyone contributing to the common good according to his 
ability and receiving according to his needs. 

In 1927, H. Stephen Raushenbush said, 

“Our long-time aim is the abolition of the profit system 
for private use. Our strategy is to make and take every 
opportunity to prove that it works. We must force our 
experts in agriculture, trusts, coal, power, subways, hous- 
ing, mills, etc., to tell us correctly which the next steps are, 
and then take them and identify ourselves with their 
success.” 

Raushenbush entered the U. S. Department of the Interior 
in 1939 and by 1941 had become Chief of the Planning Sec- 
tion, Power Division. He resigned as Chief of the Economics 
and Statistics Branch of the Division of Power of the Depart- 
ment of the Interior on January 15, 1947. 


Present Economic Systems 


In his recent book on Economic Systems, Dr. Harold G. 
Moulton says, 


“In modern times four major conceptions of economic 
organizations have taken form. At opposite extremes are the 
so-called free enterprise system and communism. The former 
holds, in brief, that the surest means of promoting economic 
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progress is by developing the individuals who comprise 
society and by according to each the fullest possible measure 
of freedom of decision of economic matters. 

“Communism, on the other hand, emphasizes, at least in 
practice, the top group or state as the source of wisdom 
and initiative. The individual members of society, who take 
orders instead of make decisions, are regarded as of sec- 
ondary importance. 


“In between free enterprise and communism we find a 
compromise system called state socialism, which calls for 
public ownership and management of certain selected in- 
dustries, with freedom of initiative permitted to continue 
elsewhere. Between, also, are certain hybrid systems in 
which private enterprise operates under the general over- 
head control of the government. While these major types 
of organization are seldom found in pure form, they do 
present fundamentally divergent philosophies. 


“State socialism resembles communism in contending that 
labor produces all economic goods—either directly or in- 
directly, through tools and machinery previously made by 
labor—and in attacking the perennial exploitation of labor 
by capital. Instead of violent methods to achieve the goal 
and ruthless stamping out of opposition, it looks to an 
evolutionary, gradual transformation of society by an or- 
derly process. Its central objective is public ownership and 
operation of selected industries, rather than a comprehen- 
sively planned and co-ordinated economic system. It would 
substitute social ownership and democratic control of in- 
dustry for the principle of private profit.” 


In contrast with the early attempts of socialist societies in 
the United States, state socialism today stands for a compre- 
hensive scheme of social reform to be carried out by a gov- 
ernment. The conception is nationalistic in contrast with the 
international socialism of Marx. 


Recent British Experience 


The advance of socialism and of nationalization of industry 
and business in Great Britain is shown by the following 
events: 

March 1, 1946—The Bank of England was nationalized. 

July 12, 1946—The coal mining industry was nationalized. 

August 1, 1946—Civil aviation was nationalized. 

January 1, 1948—Inland transportation was nationalized. 

April 1, 1948—The electric utility industry was nationalized. 

July 5, 1948—Insurance was nationalized. 

July 5, 1948—Health services were nationalized. 

A bill to nationalize the iron and steel industry is now 
before Parliament. 

The nationalization of the British coal industry has aroused 
a great deal of comment in the United States, as well as in 
Britain. Many years ago Britain exported a great deal of 
coal; the exporting of large quantities of British iron and 
steel, and products manufactured from iron and steel, was 
made possible by the availability of cheap coal. 


In recent years, however, the cost of coal has been mount- 
ing, due in part to increased wage rates and to the declining 
production per man-day. The problems of the coal industry 
became so important that various remedies were proposed 
and drastic action was taken. First, the Government purchased 
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the coal in the ground from the owners, with the idea that 
the burden of royalties would be reduced and there would be 
a better opportunity to concentrate mine workings. Next, the 
coal mines were purchased from private owners and the Gov- 
ernment established a National Coal Board, which undertook 
the operation and management of the mines. 

It is interesting to note that in 1944, when the subject of 
nationalization of coal mines was under discussion, the British 
industries that were interested in securing cheap coal did not 
favor nationalization. In a paper by John Brown on “Post- 
War Reconstruction of the Iron and Steel Trades,” he said: 


“The most fundamental of all problems is coal, the price 
of which has a spiral effect on the cost of everything we 
use, and especially on the cost of steel. Our one-time in- 
dustrial supremacy was based on cheap coal, and we firmly 
believe that without a plentiful supply of coal at a reason- 
able price, it is doubtful if the country will be able to 
hold its own against world competitors possessing both 
modern plant and cheap coal. 

“The cost of fuel per ton of steel produced continues to 
increase until it has become the deciding factor in the cost 
of the finished commodity. We believe that this vitally im- 
portant problem must be faced fearlessly, frankly, and 
without delay. We confess that so far as we can judge, no 
scheme put forward so far on behalf of the coal industry 
appears to be designed to provide a solution for high prices. 
We assume that the miners would not be disposed to work 
harder or for lower wages if the coal industry were nation- 
alized than they do now under private ownership. Indeed, 
in conversation with rank-and-file miners, we have formed 
the impression that they appear to look forward to nation- 
alization of the mining industry as a means of improving 
their wages and conditions of employment rather than of 
reducing the cost of coal to the community. We believe with 
coal at a reasonable price we should have no difficulty 
whatever in meeting world competitors. We should cer- 
tainly have little to fear from America, where wages are 
35 to 40 per cent higher than in this country.” 


Comment of British Leaders 


The operation of British coal mines by the British Govern- 
ment began in January, 1947, under the management of the 
National Coal Board. In a recent address at Oxford University, 
Sir Charles Reid, formerly a member of the National Coal 
Board of Britain, commented on the present situation in the 
British coal industry and indicated that nationalization is not 
solving the problems. He noted the need for “re-establishing 
discipline in the pits.” When he joined the Coal Board he said 
he feared that “political bias would affect management” and 
he dreaded the “dead hand of bureaucracy,” for he could 
think of nothing more unfortunate for a commercial under- 
taking than the intervention of well-meaning amateurs. “So 
far nationalization has not drawn from the miners any greater 
effort than did the system of free enterprise.” 


Sir Charles charges the present industry with inefficiency, 
frustration, and loss of initiative. He noted the reasons for 
state ownership, and cited first political purposes. He stated 
that state ownership was an end in ifself and in introducing 
it one must be moved by hatred of capitalism. Another reason 
for state ownership might be because it was the only way in 
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which the necessary capital could be raised and efficiency 
increased. In such a case, if management were based on clear 
business principles, it would win through, provided the Gov- 
ernment appointed to the Controlling Board men who they 
honestly believed could do the job, and provided these men 
were not tempted to depart from this course by the clamor of 
opposition and for reasons of appeasement. 


The resignation of Sir Charles Reid from the National Coal 
Board last year caused considerable comment. 


In Socialist Britain (1949), Francis Williams asks the 
question: “How is this socialist plan working out so far and 
what are its practical results?” 

He states that the only one of the nationalized industries 
which has been sufficiently long in operation for even a pro- 
visional judgment to be formed, is the coal industry. He com- 
ments that the experience of the National Coal Board has 
shown that the system of a central board with complete execu- 
tive as well as policy control is not altogether satisfactory. It 
has been amended in the later nationalization schemes for 
electricity, gas, and transport. 


“In the whole field of public ownership there is not yet 
much evidence that nationalization has altered the attitude 
of the workers as was hoped, or has created any definite 
feeling of partnership in a national enterprise. The worker, 
if he is a socialist, may feel that as a citizen he will benefit 
from a planned instead of an unplanned economy; but, 
as a worker, he is not conscious of any radical change in his 
condition—indeed, in some ways the new managements are 
even more remote and inhuman than the old. He is not less, 
but, if anything, more of a cog in a vast machine than 
formerly, and is as far off as ever from having a voice in 
the running of things. 


“Because the most serious of all the problems facing 
Britain is, for the time being, that of under-production, 
nationalization has so far meant to the ordinary. worker not, 
as he had expected, an easier time, but an appeal to work 
harder than ever before—and without much obvious recom- 
pense either in increased control over his own destiny dur- 
ing his working life or in the feeling that he is no longer 
simply an employee, but ‘one of the owners.’ There is noth- 
ing much yet to make the millions of ordinary workers in 
factories and mines and workshops and offices feel that 
socialism has given them any bigger share than they had 
before in running things. 


“The trade unions do not want workers’ control of in- 
dustry, or even trade union participation in management, 
because it would compromise their independent status as 
negotiating and bargaining bodies. They want to be able 
to look after the interests of their members in nationalized 
industries in exactly the same way and with as much 
freedom of action as they do for those working for private 
employers. Nor from the national standpoint is workers’ 
control, as such, a practical possibility. The test of manage- 
ment must be efficiency, and it follows from this that those 
in charge must be selected on ground of individual ability. 
not as representatives of one section or another.” 


The experience of Great Britain in nationalizing coal mines 
has been presented at some length because it is important that 
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workers in the United States should understand what follows 
when the Government undertakes management and, in addi- 
tion to controlling prices and wages, controls operating con- 
ditions and management in all its aspects. 


Planned Economy and the Welfare State 


In order that we may realize how rapidly the ideas of social- 
ization are spreading in certain quarters’in the United States, 
it may be well to take a look at what the objectives of the 
British Socialist are and how the planned and welfare state 
is to be organized. In his recent book on Socialist Britain, 
Francis Williams lists what he considers the essentials of the 
plan and of economic controls that are meant to become 
settled instruments of a planned socialist economy. They fall 
into four main groups: 


(1) A central planning organization to assess the avail- 
able national income and the appropriate division between 
capital and consumption expenditure; the available man- 
power and its correct division between home production, 
export production, capital investment, and civilian needs 
and defense; the quantity of essential raw materials pro- 
curable at home and overseas and the correct division of 
supplies among industries in the light of national needs. 


(2) A long-term development plan for the basic indus- 
tries involving national ownership, and control of all those 
providing a common service to industry as a whole; or 
that are in such need of reorganization that only the state 
can carry through what is required; or that have reached 
such a stage of monopoly development that private control 
is considered socially dangerous. 


(3) A development plan for the 80 per cent or so of 
industry left in private hands, in order that its operations 
shall conform with those required by the central planning 
organization. 


(4) A long-term development program for agriculture in 
order to reduce to the minimum the national dependence 
on imported food and to assure supplies of essential food- 
stuffs to the public. 


The form of the planning organization has been conditioned 
by the decision that, over a large sphere of action, it must 
proceed by joint consultation with managements and trade 
unionists. It cannot enjoy the compulsions that totalitarian 
planning uses, nor would it wish to do so. It must preserve 
some freedom of choice to the individual. It must have regard 
to the complex nature of the British industrial system, to the 
character of its growth for well over a century, and to the 
fact that the power of decision is dispersed among many 
thousands of organizations and individuals in all parts of the 
country. 

The foregoing outline of the British program may appear 
to be most revolutionary and not relevant in this discussion, 
but Britain’s Foreign Secretary, Ernest Bevin, said on April 
15, 1948. “The United States will follow Britain’s example 
and embrace socialism.” Only July 18th, he is reported to 
have said in Commons, “The United States is as much a wel- 
fare state as we are, only it is in a different form.” 


American Objectives of European Socialists 


It is rather important to understand that some of the leaders 
of British Socialism feel definitely that the United States, in 
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combating the communism of Russia, will have to take a 
middle ground between capitalism and communism. Francis 
Williams said in the New York Times on June 12, 1949: 
“Undoubtedly, there still exists among many of the Con- 
tinental Socialist parties some suspicion of ‘American dollar 
imperialism.’ Despite their difference in economic principle, 
there is no reason why a satisfactory and co-operative 
accommodation should not be reached between the Euro- 
pean Socialists and American Capitalism. How far European 
Socialism will be able to succeed in establishing the middle 
way it seeks, it is not possible to say. In Britain and Scan- 
dinavia, where the Socialist parties are strong and where 
there is a long constitutional tradition which affects all 
parties, the proposals are bright. In Holland and Belgium, 
the outlook is reasonably good—although by no means 
certain—and so also is it in Austria, where the Socialists 
are now the largest party and are well and moderately led. 
In Germany, one cannot yet estimate the future with any 
assurance, but social democracy is bound to play a signifi- 
cant part. In both France and Italy, there is still consider- 
able danger that unless strong democratic Socialist move- 
ments can be built to blunt the Communist appeal to 
workers, Communism will spread. American Capitalism and 
European Socialism can co-operate in stopping the west- 
ward spread of Communism.” 


Present Status in United States 


In the September issue of Fortune, Dr. S. S. Slichter refers 
to three changes of great importance to management: 


“One is the transformation of the economy from one of 
free enterprise to one of government-directed enterprise. A 
second is the rise of the welfare state. A third is the shift 
of power from business to employees.” 

Referring to the first, he says, 


“Let there be no mistake that a revolution has occurred 
in the economy of the United States and is still going on. 
The present economy is quite different from free private 
enterprise and is based on a different principle. Free private 
enterprise operated on the principle that ability and will- 
ingness to buy determined what was produced and who got 
it. The new economy operates on the principle that funda- 
mental decisions on who has what incomes, what is pro- 
duced, and at what prices it is sold, are determined by 
public policies. Ten years from now the framework of gov- 
ernment rules and public policies will be more elaborate 
than it is today and will limit the discretion at many more 
points.” 


It is important that we understand how far the United 
States has gone along the road to socialism before it is too 
late. Informed observers have called attention to the situation 
with alarm and it is timely that we should take some action. 

John Sly, writing in The Tax Review, June, 1949, said: 


“Administration proposals calling for an extension of the 
welfare state — provide federal aid for education, a federal 
health program, including compulsory health insurance, a 
public housing program, and a proposal for government 
construction of steel plants. Federal power plants are also 
under consideration. Socialism was and is a control con- 
cept, and control was long associated with ownership. But 
it is no longer necessary to own in order to control. Regu- 
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latory devices that can prevent the acquisition of equity 
capital, restrain the distribution of profits, or prevent capital 
expansion are quite as effective control devices as owner- 
ship.” 


Arthur Krock, of the New York Times, said on July 18, 
1949: 


“A conference to be held in Washington tomorrow illus- 
trates how ceaselessly and intelligently the left is engaged 
in influencing public opinion toward its goal of the ‘welfare 
state’ and how its technique has been perfected. The pros- 
pectus of Americans for Democratic Action, which has 
called the conference, explains that its purpose is ‘to discuss 
a national program for full employment, expanding produc- 
tion and increased purchasing power, and to map strategy 


o. 


fur putting the program into effect’. 


Fred Eldean says, 

“In America, Socialism will never come through an open 
frontal attack. It will come through an insidious process; 
through first a gain here and a gain there. Leftist groups 
know America will never knowingly vote directly for So- 
cialism or Communism. They know they must first pick off 
one group and then another to achieve their goals. In 
America the order in which individual industries will come 
under pressure will naturally vary from Great Britain, but 
the same plan will be followed. 


“Leftist groups have moved in on medicine. It has been 
selected because nothing is quite so susceptible of being 
emotionalized as one’s personal health. The utilities have 
been hard hit and other industries are being mentioned as 
proper fields for socialization from time to time.” 


Eldean calls attention to the steps being taken by the Left- 
ists toward their goals: 


1. An effort is made to create misunderstanding by the 
public. 

2. As to public utilities, the Leftists try to create the belief 
that ultimately complete socialism is necessary and to es- 
tablish a defeatist attitude. 

3. Efforts are made to undermine investor confidence, and 
some of the basic industries have felt already the blighting 
effect of this line of attack in weakened equity values and 
in difficulties in securing new or venture capital. 

4. Management is being undermined by innuendo and 
direct attack. Public confidence is being destroyed by re- 
flections cast against private industrial management, its 
policies, and operation. 


Various tactics are employed and one of the most effective 
agencies is the work of a militant minority. Arthur Krock, 
of the New York Times, referred to the appointed and elected 
officeholders, union spokesmen and full-time paid representa- 
tives of Americans for Democratic Action “who can rely on 
many gifted writers in the press and slick radio commentators 
to help impress their ideas on the American people.” The 
Americans for Democratic Action identifies itself as a “pro- 
gressive liberal leftist group without Communist tinge.” It 
was organized in 1947 and now claims 120 chapters in 40 
states with some 35,000 members. 


It is stated that an entirely artificial demand for a system 
of socialized medicine in the United States has been generated, 
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utilizing public monies. Fred Eldean says that the key source 
of this is traced to a small group of the Social Security Board 
who have utilized paid people on the Government staff who 
have traveled as field organizers at Government expense to 


. put the idea over. 


The advocates of Socialism move on against one industry 
after another. They figure to win because they do not believe 
industry can agree on a program, but if industry does, they 
do not believe it will adopt realistic techniques. Finally, they 
do not believe industry has the staying power to win. 


Combating Socialism and Communism 
In recent years there has been much talking about the 
“Four Freedoms.” In June, 1947, in a public address, the 
following statement was made: 

“While there is no intent to disparage in any way the 
importance of these Four Freedoms, the American people 
should not underestimate the importance of two other Free- 
doms that have been most significant factors through the 
years in our national development—namely, Freedom of 
Opportunity and Freedom of Enterprise. The resourceful- 
ness of our youth and of our inventors, engineers, and 
scientists is largely a result of Freedom of Opportunity. 
Moreover, Freedom of Opportunity for the individual is the 
foundation upon which is built the system of Free Enter- 


prise in American business and industry.” 


The initiative and resourcefulness of our people in peace 
has made possible tremendous production in war, and the 
co-ordinating of the agencies of research and the pooling of 
the nation’s brainpower have achieved marvelous results. 


Freedom of Opportunity and Freedom of Enterprise are tie 
sparks that have kindled energizing impulses—impulses that 
have made it possible for so many humble American youths 
to become captaius in the world’s greatest industries. Destroy 
these essential Freedoms and the individual will be spiritless. 
mediocre. and dull, and industry will become stagnant, sterile. 
and decadent. The prime source of our national greatness 
springs from these Freedoms which permit and encuurage the 
fullest development of the human and natural resources of 
this nation. 


A system of Free Enterprise assumes free competition, and 
that means the survival of the fit; obviously, this results in 
the elimination of the unfit. the laggards, and those lacking 
in initiative and imagination. One of our economists has said 
that the American system of Free Enterprise does not sub- 
sidize the weak or penalize the strong, but permits the public 
to profit by the genius of those who give it what it wants. 


In the September, 1949, issue of American Magazine, the 
President of the United States Chamber of Commerce, Her- 
man W. Steinkraus, calls attention to another requisite free- 
dom, namely, Freedom from Regimentation. 


Often we are so close to activities and developments that 
we do not appreciate their significance and importance. Few 
of us realize what has been going on in the United States in 
the last 25 years. We accept modern miracles as if they were 
commonplace. Sometimes it takes a World War, or other catas- 
trophe, to make us realize what resources we possess, what 
power we have as a nation, and what we may accomplish if 


November, 1949 





we u 
More 
in tl 
Ente1 

Me 
of Fr 
derfu 


ampl 
ular | 
devel 
heen 
syste 
funet 
Dece 


wo 


Th 
and 

ATM 

space 


Exce 


Cont 
retur 
plies 
no fe 


Re 
and 
to: 
Servi 
8, | 
these 
lects 


place 


#G 
want 
the 
112. 


4 P 
ten 

knov 
mini 
lo p 


nent 


Nov 














irce 
ard we use our human power and our other resources effectively. ment; it is a civilization in which more of us—the common 
who Moreover. most of us fail to appreciate the blessings of living people—have more of a share individually and collectively. 
> to in this land which prospers largely on account of Free than ever before since the world was born, a civilization 
Enterprise. that brings to the common people—to the mass—not to 
. the rivileged few alone more ot learning. more of cul 
stry Men who have traveled in many lands realize the result- pil a * 
ae : ipa ios ; : - : ture, more of travel, more of comfort and ease, more of 
ieve of Free Enterprise. Other large areas of the world with won- Lalas 24) nore ee , E 
: me pe Aa : leisure. This civilization was built by the maximum use of 
hey derful natural resources, similar diversity of climate, and : de aki 
; ; : acs time of the minds and muscles of men living under a system 
hey ample manpower have not attained standards of living, pop- ais : ape 
: : ; ae of Free Enterprise. 
ular education, etc., comparable in any way with the standards 
developed here in the United States. Here the individual has \s engineers, we have played an important part in the 
been stimulated by incentives existing in the Free Enterprise development of Free Enterprise and the effective use of cap- 
the system and not by the hope of an old-age pension or assured _ jtal. It is important that we, as engineers, keep informed on 
the funeral expenses. In a brilliant address at Salt Lake City on the programs that are being developed to socialize industry 
December 6, 1946, J. Reuben Clark, Jr., said: and to take such steps, as citizens, as we think appropriate 
the “Our own great western civilization is the greatest the toward preserving the system of Free Private Enterprise on 
ple world has ever seen in mass industrial and cultural achieve- which our country has been built. x *k * 
ree- 
the 
of 
ful- 
ind 
ity. ) 
the Employment Notices 
fer: 
ace . , war , , Mee ; k ; 
; The JOURNAL will post notices of men @ Stratigrapher, with Ph.D., who has @ Chemist-Chemical engineer, Colom- 
the , ‘ ~ ‘ = , ‘ . . : 
f and jobs available. Companies and specialized in stratigraphy, to teach bia, field. Recent graduate. Duties 
0 = ane ‘ ae : eas 
{IME members are invited to use this historical geology. Salary, up to $4500 analyses of water, core analyses and 
space. for which there is no charge. for nine months, depending on expe- drilling mud control. Salary $250, plus 
hie Except as noted below, address replies rience. Location, Missouri. Y-2524. bonus and living allowance. Code 515. 
hal to: Code (appropriate number), Jour- 
’ " PI I 7 Equipment engineer for Venezuela. ® Chemist-chemical engineer, Colom- 
ths \AL OF PETROLEUM TECHNOLOGY, 601 & 1 , : in drillj ; bia. field. Mini 9 : 
Bets aa ’ Several years’ experience in drilling an via, field. Minimum 2 years’ experience 
“oy Continental Building, Dallas 1. Show ts is a rs : : 
: production equipment necessary. Salary oil field laboratory, knowledge of drill- 
SS return address on envelope. These re- li , : 6300-7800 ; F 
according to experience—$6300-$7 ing ontrol. core 4 water analy- 
le. plies will be forwarded unopened, and : lee P fe Ss | ing mud control, core and water analy 
28s no fees are involved Pe een ee Gee es See see ses and Palmer and Tickell classifica- 
he vearly bonus. Code 511. tion systems. Salary $300-$450, depend- 
| Replies to the positions coded Y-2198 ' ; s 7 
of ayes } @ Sr. petroleum engineer for Venezue ing on experience. Code 516. 
and Y-2524 below should be addressed la. field. Ten to fift : ; 
— ° er er a, d. Len to een years experience ical . 5 oe 
to: Engineering Societies Personnel ? — acti dial ' @ Reservoir engineer for New York 
sr tee : : in drilling, production and general pe- . ’ ; . 
nd Service. 8 West 40th Street. New York ‘nil é P : " SI id : office with several years’ experience in 
: ~ aia roleum engineering work. Should be na ; 
in (8, N. Y. The ESPS, on whose behalf apie es hie ii reserve estimation, material balance 
FE : familiar with budgets, production and : 
ne these notices are published here, col- ‘ and water drive computations, pressure 
id : ‘ reserve estimates. Working knowledge } ; 
lects a fee from applicants actually a é maintenance, water flooding, well spac- 
b id Spanish required. Monthly base salary 
4 placed, ~ = Pie ine te Sa ar > s ate 
lic $600-$700 plus living allowance and ing, ete. Salary to be commensurate 
PERSONNEI vearly bonus. Code 512. with experience and ability within the 
range of $7200-$9600 per year. Code 
he @ Graduate geologist, 25, married, ¢ Reservoir — Colombia, field 517. 
.T- wants position anywhere in or out of Five to ten years ape eh ae 
.e- the United States, salary open. Code voir engineering with familiarity of @ Permanent staff vacancy, petroleum 
112. reserve estimation, well location and engineering department, University of 
spacing, producing rates, etc. Base sal- Oklahoma. M.S. or Ph.D. Degree desir- 
al POSITIONS ary $400-$600. Age limit 40. Code 513. able but can be in some related field. 
Ww o_¥e ° : 
| , . . , .  ¢ Specialization in any branch of pe- 
‘n @ Petroleum engineer with at least @ Petroleum engineer, Colombia, field. catia crass — , I 
" . nee we > ce ) Si- 
e ten years’ varied field experience. Three to eight years’ field experience troleum technology can be used. Possi 
knowledge of exploratory problems, ad- in drilling and well completion, mud bility for direction of graduate research 
ministrative experience and the ability control, cementing, production, etc. and development of graduate courses. 
a : : i - nat Reef ee a 
, to plan large-sized operations. Perma- Base salary $400-$500. Age limit 40. State salary and rank desired in origi- 
i ; es é os = 
nent. Location, Turkey. Y-2198. Code 514. nal reply. Code 518. x *&k * 
9 
November, 1949 JOURNAL OF PETROLEUM TECHNOLOGY SECTIOM 1. cw s 











Statistics Volume 


Out This Month 


The annual Petroleum Branch vol- 
ume “Statistics of Oil & Gas Develop- 
ment and Production,” containing data 
for 1948. has been completed and 
should be received by November 15 
by all who have ordered it. This volume 
is sent without charge to all member 
subscribers to the JouRNAL who have 
indicated their desire to have it. This 
indication should have been placed 
upon the publications selection sheet 
sent out in late 1948 and early 1949. 


Members who are under the impres- 
sion that they will receive it, and do 
not, and those who wish to correct their 
failure to order it earlier are requested 
to wait until November 22 before 
directing their correspondence to Book 
Department, AIME, 29 West 39th 
Street, New York. 


The AIME practice of labeling 
Transactions and Statistics volumes 
‘with the year in which they are issued 
has been changed to one of labeling 
with the year to which the data per- 
tains, therefore the current Statistics 
volume will be labeled as “Covering 
1948,” and subsequent volumes will be 
labeled 1949, 1950, etc. Similarly, the 
next Transactions volume, to be issued 
in early 1950, will be labeled “1949” 





Annual Joint Meeting To Be 
Held at College Station 


The Annual Joint Meeting of the 
Texas Sections of the AIME will be 
held December 8 and 9, 1949, at the 
A. & M. College of Texas, College Sta- 
tion, Texas. Sponsored by the Petroleum 
Engineering Department of A. & M. 
College, the meeting this year will be 
built around the theme, “Completion 
Practices and Associated Problems.” 
R. L. Whiting, program chairman, has 
announced that a copy of the program 
will be mailed to the membership later 
in November. 

The student paper contest, sponsored 
by the Gulf Coast Section each year in 
conjunction with the meeting, will be 
modified this year to include the stu- 
dent representatives from The Texas 
Technological College as well as those 
from The University of Texas and the 
A. & M. College of Texas. 
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to indicate that the technical papers 
were first published (in the JouRNAL) 
in that year. The switch, which causes 
two volumes of each series published 
by the AIME to be labeled “1949,” will 
cause some confusion which will rap- 
idly diminish. 

According to a decision made by the 
Branch Executive Committee at San 
Antonio, the reports which for 26 years 
have been the content of “Statistics of 
Oil & Gas Development and Produc- 
tion” will, effective in 1950, be pub- 
lished as a distinct section of the Jour- 
NAL OF PETROLEUM TECHNOLOGY in the 
issues of March through November. A 
bound volume of these reports, essen- 
tially identical with the series to date, 
will be available late in the year for 
those who wish to pay its cost ($3) in 
addition to the dues. 

This action, so far as individual 
members are concerned, places the 
“Statistics” on exactly the same basis 
of issue as the “Transactions.” For the 
Branch overall, the decision will 
strengthen the JoURNAL as an adver- 
tising medium, enable distribution of 
the reports as promptly as they are 
received from the authors, and_ will 
save the Institute about $5,000 produc- 
tion costs. More information on_ this 
change in procedure will be found in 
the minutes of the San Antonio Execu- 
tive Committee meeting to be published 
in the December issue of the JourNAL. 





Accommodations for those wishing to 
attend the meeting may be obtained by 
writing direct to the Aggieland Inn in 
College Station or to the LaSalle and 
Charles Hotels in Bryan. xk 





The Petroleum Branch Ex- 
ecutive Committee gratefully 
acknowledges the receipt of 
an anonymous contribution of 
$1500 to the Branch Special 
Projects Fund. The donor stip- 
ulated that this contribution 
could be applied against the 
cost of production of the re- 
ports comprising the volume 
“Statistics of Oil and Gas De- 
velopment and Production,” or 
to any other purpose at the 
discretion of the Executive 
Committee. 
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SAN ANTONIO 
WELL SPACING SESSION 


The following letter was mailed on 
October 25 to all registrants at the 
San Antonio meeting. It is printed 
here for the information of the entire 
membership, and as a means of noti- 
fying those registrants who may fail 
to receive it because of incomplete 
address on their registration cards. 


As those who attended the Well 
Spacing Session are aware, there was 
not time to accommodate all who wished 
to present a discussion. This situation, 
while probably unavoidable because of 
the stimulating nature of the subject, 
is much to our regret. We are anxious 
to preserve the reputation of the AIME 
as a forum in which all can be heard. 
and when we are thwarted by lack of 
time we must arrange for other means 
of giving opportunity. 


Accordingly, this letter is an invita- 
tion to you, and to all persons of your 
acquaintance, to submit to the Petro- 
leum Branch office in writing before 
December 1, 1949, discussion on the 


aspects of well spacing. 


The papers and discussions already 
presented (all of which were re- 
corded), plus those that come as a 
result of this invitation, will be con- 
sidered by the Branch Executive Com- 
mittee and Publications Committee for 
publication as a symposium on well 
spacing that could conceivably perform 
a major service to geologists, engineers 
and the whole industry by clearly fix- 
ing reasons for the major differences 
in interpretation. 


Publication of this symposium may 
be apart from our regular publications, 
and in any case will be decided only 
after thorough review of all offerings. 
You will, of course, realize that this 
project presents great difficulties as to 
editing and arrangement, and that we 
cannot assure the publication of any 
material on hand or yet to come. We 
will certainly appreciate the submis- 
sion of your comments and will see 
that you are informed as to their dis- 
position and the reasons therefor. 


Very truly yours, 


LLOYD E. ELKINS, Chairman 
Petroleum Branch, AIME 
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Daviv L. Doo.ey, 
first chairman of the 
Oklahoma City Sec- 
tion. has announced 
his resignation from 
Stanolind Oil & Gas 
Co. and the forma- 
tion of the Dooley 
Engineering Co. with 
ofices at 1207 Per- 


IN iW 
rine Bldg., Oklahoma City. The firm 


will handle reservoir and production 


engineering. including valuations, and 
drilling and production management. 
Dooley, a Purdue University graduate, 
has been with Stanolind in the Mid- 
Continent for 12 years, most recently 
as district reservoir engineer at Okla- 


homa City. 


+ 


J. J. Arps, formerly chief engineer 
and assistant general superintendent of 
The British-American Oil Producing 
Co.. has been appointed to the newly 
created position of manager of produc- 
tion research and economics. Arps is a 
vraduate of the technical University of 
Delft. Holland, and obtained his Mas- 
ters degree in mining engineering and 
geology in 1932. He was first employed 
hy the Shell Oil Co. and joined the 
British-American in 1940 as district en- 
gineer and later as district superintend- 
ent for the Gulf Coast area. Later he 
was assigned to Tulsa as chief engineer, 
and he has continued in this capacity 
until his present appointment. His new 
work will include the direction of pro- 
duction research and economic studies 
throughout the United States and Can- 


ada. 


_— 


Cotin C. Rag, petroleum engineer 
lor Skelly Oil Co. for many years, is 
how in the executive department as as- 
sistant on natural gas matters to the 


president and executive vice president. 
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Carro_t M. Beeson. professor of pe- 
troleum engineering at the University 
of Southern California, has announced 
the formation of Oilwell Research. Inc.. 
to provide core analysis, drilling fluid 
technology. and production research. 
Offices are at 1461 Canal Avenue, Long 
Beach 13, California. Beeson, who con- 
tinues at USC, is president, and Charles 
C. Wright is vice president. 


+ 


Ropney S. Durkee is president of 
the newly established Lane-Wells Cana- 
dian Co. Other officers are N. L. Dorn, 
Morton T. Hices, Jas. D. HuGHEs, and 
C. F. Lupwic, vice-presidents; D. S. 
JEPPSON, secretary treasurer; W. A. 
MiLter and L. H. INGLE, assistant sec- 
retaries and assistant treasurers. JACK 
HENLEY will be sales engineer-geologist 
for the company which will have its 


headquarters in Edmonton. 


+ 


J. A. SLicKER has left the Stanolind 
Oil & Gas Co. to form a partnership 
with Scott Taliaferro in Cisco, Texas. 
They will specialize in applying sec- 
ondary recovery to stripper production 
in West Central Texas. 


+ 


Seventeen members of the Drilling 
Mud Committee of the Southern Cali- 
fornia Chapter of the API were guests 
of Oil Base, Inc., at the plant in Comp- 
ton, California, on September 28. After 
a tour of the plant refreshments and 


dinner were served. 


Among the members of the commit- 
tee who attended were: A. C. NESTLE. 
The Texas Co., chairman of the com- 
mittee; W. T. CarpWELL, Jr.. California 
Research Co.: C. E. Enstey. Richfield 
Oil; A. L. Frye. Consultant: Frank E. 
Jones, Frank E. Jones Co.: and C. C. 
Wricurt. Oil Well Research. 
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NATHAN B. CHENAULT, Jr. 
Member Since 1936 
DIED—October 
14 from injuries 
received in an 
auto accident. He 
resided in Mt. 
Vernon, Ill., and 
was district super- 
intendent of pro- 
duction operations 
for Sohio Pet. Co. 
there. He was president of the Illinois 
Society of Petroleum Engineers, and 
was instrumental in the recent request 
of that group for affiliation with the 
Petroleum Branch of AIME. 





A native of Wichita Falls, Texas, 
Chenault attended Kemper Military 
School and the University of Texas, 
and was graduated from the Univer- 
sity of Oklahoma in 1937 with B.Sc. 
in P.E. He was a member of Delta 
Upsilon, Tau Beta Pi and Sigma Tau. 
After graduation Chenault was em- 
ployed by British-American Oil Prod. 
Co. A reserve officer, he entered ac- 
tive duty with the Army Ordnance 
Department, serving three years in 
the European Theater. His decorations 
include the Bronze Star, Legion of 
Merit and Order of the British Em- 
pire. He was released from active duty 
in 1946 with the rank of Colonel. 











—_ 


\. J. Mercier, chairman of the Kan- 
sas Section, has been appointed sales 
manager for the Mountain Iron and 
Supply Co., in the Kansas-Oklahoma 
district. 


Formerly with the Lane-Wells Co. 
as a sales engineer, Mercier attended 
the University of Missouri. In addition 
to his position in the AIME, he is a 
member of the Society of Exploration 
Geophysicists, American Association of 
Petroleum Geologists. and « board 
member and secretary of the Petroleum 
Club of Wichita. x =e 
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E. Randolph Smith, Seaboard Oil 
Co. in Los Angeles, presented a paper 
on “Formation Fracture” at the Sep- 
tember 26 Forum meeting. A native of 
Kansas, he attended high school in 
Calif., and was graduated from the 
New Mexico School of Mines, and 
served 3 years with Stanolind O. & G. 
Co. For the past three years he has 
been in his present post, dealing with 
reservoir and production problems. 


Pacifie Petroleum Chapter Activities 
By Frank S. Parker 


Technology Forum 

The Technology Forum on Septem- 
ber 26 heard E. Randolph Smith speak 
on a specific case of the application 
of formation fracture. The application 
described was the first to be attempted 
specifically for this purpose in Califor- 
nia. {t was applied to a well in the Ba- 
con Hills Field on the west side of the 
San Joaquin Valley. Production in the 
Bacon Hills Field is from the Oceanic 
sand at a depth of approximately 8,000 
feet. This sand is a hard and commonly 
rather well cemented sand of low per- 
meability. Only 15 feet of the 54 feet 
of sand penetrated in the well had 
cores of quality suitable for analysis. 
The permeability of this varied from 
0 to 31 md, with an average of 6.2 
md. A neighboring well, however, indi- 
cated that permeabilities up to 193 md 
might exist in the sand. 


The well chosen for the “Formation 
Fracture” had an initial production of 
223 B/D., which had declined in the 
course of one year to 40 B/D., flow- 
ing by heads. The well was killed by 
pumping in native crude and expelling 
the gas from the well bore. Three ce- 
ment trucks were supplied from a 
1500-barrel tank and connected by 





RAY HANCOCK 
Lane-Wells Co. 


LOWERY WADSWORTH 
General Pet. Corp. 


NEW CHAPTER OFFICERS 


manifold to the well, one truck to the 
tubing and two to the casing. Break- 
down was obtained with one truck at 
a bottom hole pressure of 4.890 psi.. 
at which time the two trucks coupled to 
the casing started immediately inject- 
ing, but pressure continued to decline 
rapidly to 340 psi, at which time the 
trucks were pumping at full capacity. 
It was hoped that the three trucks could 
furnish sufficient volume to increase 
the pressure above the original break- 
down pressure and thus achieve a sec- 
ond breakdown by additional fracture. 
or by increasing the penetration dis- 
tance of the initial fracture. It is be- 
lieved that had an oil of higher viscosity 
been used, this might have been ac- 
complished. After squeezing some 430 
barrels into the formation, the well was 
turned to the tanks and flowed for five 
minutes before dying. Further flow was 
not expected, as dead oil was used for 
the squeeze. The well was swabbed in, 
returning the introduced oil in 31% 
days and establishing a potential of 
about 80 B/D, which is about 100 per 
cent improvement over the previous pro- 
duction. However, the same decline rate 
persisted. The production curves of the 
well treated and of the neighboring 
well, when compared, reveal that the 


Continued on page 31 





N. VAN WINGEN 
Petroleum Technologists, Inc. 


Officers for 1950 were elected at the Chapter Luncheon on October 20, and they will take office January 1, 1950. Ray 
Hancock and Lowery Wadsworth were elected as new members of the Chapter Council, and N. van Wingen was elected 


Chapter chairman. 
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North Texas Section Activities 


By Kenneth F. Anderson 


The first meeting of the Section 
following the summer recess was 
held September 30 at the Melrose 
Hotel in Dallas. About 55 members and 
visitors attended this meeting to hear 
the Attorney General of Texas, Price 
Daniel, discuss the official views of the 
State of Texas on the current tidelands 
dispute. Section Chairman Don Harlan 
called the meeting together and a dis- 
cussion of business carried over from 
the last meeting before the summer re- 
cess ensued. 

Chairman Harlan read the report of 
a five-man committee appointed by him 
last June to investigate the success of 
study groups and special meetings that 
have been scheduled by other sections 
of the AIME, and to make recommen- 
dations regarding the advisability of 
having a greater number of meetings 
per year, particularly at Dallas, than 
had been the custom in the past. In 
general, the recommendations of the 


committee were as follows: that the 


practice of holding alternate meetings 
hetween Dallas, Ft. Worth, and Wichita 





Price Daniel, Attorney General of 
Texas, makes a point in his address 
on “Legal Aspects of the Tidelands” 
at the Section meeting on September 
30 in Dallas. Daniel is a native of 
Dayton, Texas, and after graduation 
from The Univ. of Texas in 1932, he 
entered the practice of law there. In 
1943 he was elected Speaker of the 
House of Representatives of Texas, 
and in 1946 he became Attorney Gen- 
eral of Texas. 


November, 1949 


Falls be continued, holding four meet- 
ings in Dallas, four meetings in Ft. 
Worth, and one meeting in Wichita 
Falls each: year; that no subsec- 
tions be formed because they would 
tend to lessen the strength of the Sec- 
tion as a whole; that the Executive 
Committee of the Section be given au- 
thority to approve the organization of 
local study groups and to give general 
assistance and supervision, exclusive of 
financial aid, to their activities. These 
recommendations were approved by a 
vote of the Executive Committee and 
the members attending the meeting. 
The members also voted approval of 
the Executive Committee’s appointment 
of K. C. Howard, Richardson and Bass, 
as vice-chairman for Fort Worth, to 
fill the vacancy caused when J. A. Slick- 
er, Taliaferro and Slicker. moved to 
Cisco, Texas. 


The Honorable Price Daniel was in- 
troduced by program chairman William 
Stiles of Dallas. A resume of his talk 
follows: 


The current dispute over Texas’ title 
to submerged lands involves an area 
of approximately three million acres 
and is defined as a strip extending the 
full length of the Texas coast line and 
three leagues (1014 miles) out into 
the Gulf of Mexico measured from the 
limits of low tide. Texas claims title 
to this land through the general rule 
applicable to all the States and based 
upon previous Supreme Court decisions 
dating back for more than a hundred 
years. In addition, Texas claims to 
have a special title through the annexa- 
tion agreement which was made in 1845 
when Texas entered the Union. 


Concerning the general rule, two 
Supreme Court cases (Martin vs. Wad- 
dell and Pollard vs. Hagan) were writ- 
ten while Texas was still a Republic 
and they constituted rules of property 
law and considered interpretations of 
State-Federal relations which the Re- 
public of Texas could expect to rely 
upon when it became a sovereign State 
of the Union. In these two cases, de- 
cided in 1842 and 1844, the Supreme 
Court of the United States stated in 
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effect that each state had jurisdiction 
over and ownership of lands beneath 
all navigable waters within state boun- 
daries. One of these cases, the Pollard 
case, has been cited with approval in 52 
U. S. Supreme Court decisions and 244 
State and Federal Court decisions dur- 
ing the past 100 years. 


Attorney General Daniel explained 
Texas’ claim to a special title as an 
agreement made before the annexation 
of Texas between the United States and 
the Texas Republic whereby Texas was 
to retain ownership to all its property at 
the time of annexation except certain 
forts, harbors, etc., specifically ceded to 
the United States. The boundaries of 
the Texas Republic were fixed by its 
First Congress in 1836 with the boun- 
dary in the Gulf of Mexico set at 3 
leagues from land. From Congressional 
records it is known that the United 
States Senate had notice of the boun- 


Continued on page 31 
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K. C. Howard is the new vice-chair- 
man of the North Texas Section in 
Fort Worth. Howard, who assumed 
this office after the resignation of 
J. A. Slicker, was graduated from 
the University of Oklahoma with a 
B.S. Degree in mechanical engineer- 
ing in 1936. He was employed with 
Phillips Petroleum Co. from 1933 
until 1944, when he joined Richardson 
& Bass of Fort Worth. 


SECTION TP. 6 oO 











The monthly meeting was held in 
the Edwards Hotel, Jackson, Miss.. 
Monday, October 3. Sixty-seven mem- 
bers attended. 


A nominating committee was ap- 
pointed to select a slate of candidates 
for office in 1950, with W. W. Ramseur, 
Gulf Ref. Go., Laurel, as chairman. 
Other members are Charles Moncrief, 
The California Co., Natchez; J. D. 
Lowry, National Tank Co., Brookhaven, 
and J. K. Wright, Mississippi Oil and 
Gas Board, Jackson. 


The committee will choose one nomi- 
nee for each office and the Sub Section 
will be informed of their selections 
prior to the next meeting at which time 
nominations from the floor will be ac- 
cepted and the annual election held. 


A discussion led by W. W. Ramseur, 
Jack Jackson, Sun Oil Co., Brookhaven, 
and Leo Hines of The California Co., 
Natchez, established that no purely 
social meeting of the Sub Section has 
ever been held and that the members 
were in favor of such a meeting. A com- 
mittee, was named to decide on the type 
of meeting. the place and the date, with 
Leo Hines. chairman, Jack Jackson, 
Dave Harrel, Sun Oil Co.. Jackson: and 
Harold Leeton. 

Following the business session, the 
guest speaker, Morris Muskat, Gulf Re- 
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Fig. 1 — Cumulative withdrawals. 
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Mississippi Sub Section Activities 


By Sam J. Poythress, Jr. 


search and Development Co., Pitts- 
burgh, was introduced by J. K. Wright. 
The subject, “Some Aspects of Deter- 
mination of Recoverable Oil” was so 
large that only the high spots could be 


covered in the time allotted. 


Muskat first discussed the different 
producing mechanisms which define the 
way oil is produced and determine the 
amount of oil recovered. These mechan- 
isms consist of three basic types: gas 
drive, water drive, and gravity drain- 
age. 

Gas drive may be solution gas drive 
where there is initially no free gas in 


the formation or gas expansion where 
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there is a free gas cap overlying the oil. 
Characteristics of gas drive are that the 
energy available and used in producing 
oil derives from that present in the gas- 
eous phase which may come from solu- 
tion gas or from gas cap overlying the 
oil. When the pressure is reduced to a 
certain point gas comes out of solution 
as small bubbles and tends to stay 
locked in place, thus the gas phase does 
not move. As the gas phase grows it 


forms continuous channels and the gas- 


Continued on page 32 
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Delta Section Activities 


By J. Paul Ratliff, Jr. 


\ motion picture “Petroleum Opera- 
tions in the Gulf of Mexico” was the 
feature of the evening at the second 
fall meeting of the Section on October 
11. at the Petroleum Club of New Or- 
leans. This technicolor picture, prepared 
by a number of the offshore operators, 
showed all phases of the Gulf work. 
The film pointed out the high cost of 
operations in the Gulf of Mexico and 
the tremendous investment which the 
oil companies have made in their 
search for additional oil reserves. James 
C. Posgate of Humble Oil and Refin- 
ing Co. supplied some background in- 
formation on the film prior to its pres- 
entation to the group. 


M. N. Manville of the Sinclair Prairie 
Oil Co. made a return visit as guest 
speaker before the Delta Section. Ear- 
lier in the year Manville as an L.S.U. 
petroleum engineering student read a 


Illinois Basin 


Chapter Is Organized 
From Illinois Society of 


Petroleum Engineers 


One of the most important develop- 
ments within the Branch within the last 
several months occurred last month at 
the San Antonio Executive Committee 
meeting. The Committee there received 
and accepted the petition of the Illinois 
Society of Petroleum Engineers, an in- 
dependent organization, fer affiliation 
with the Petroleum Branch, as the IIli- 
nois Basin Chapter of the Branch. Sub- 
sequently, a “Charter” was drawn up 
and sent to the new Chapter to formally 
launch it as the AIME’s latest organiza- 
tional expansion in the petroleum indus- 
try. Similar plans held by members in 
the Rocky Mountain area, if culminated 
as expected during this month, will pro- 
vide the Branch with three Chapters 
(Pacific Petroleum being the first) 
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technical paper which he had prepared. 
The subject of Manville’s talk at this 
meeting was “What the Engineering 
Student Expects of Management.” 


Using the results of a student survey 
of petroleum engineering students at 
L.S.U. for his talk, Manville presented 
some factual information on what the 
students expect while both in school 
and upon graduation. Ninety-eight per 
cent of the students participating in 
the poll stated that they wanted sum- 
mer work as an elective in their ¢ur- 
riculum. Students favored roughneck- 
ing and roustabouting as their first jobs 
upon receiving employment with an oil 
company. The field work should then 
be followed up by an assignment with 


an experienced petroleum engineer. 


Prior to Manville’s talk and the mo- 


Cecil A. Hamman 


which are integral parts. while nine Lo- 
cal Sections and one Sub-Section of 
dominant petroleum interest are not 
part of. but closely related to. the 
Branch. 


The preliminaries to the formation of 
the Illinois Basin Chapter were directed 
by the President of the ISPE, Nathan 
B. Chenault, Jr. The leadership which 
he has given this group was tragically 
taken from it by his death on October 
14 from injuries incurred in an auto 
accident. Other officers of the ISPE, all 
of whom took part in the planning of 
the new Chapter. and will complete their 
term as officers of the Chapter, are Ce- 
cil A. Hamman, The Pure Oil Co., Ol- 
ney, Ill, first vice chairman; L. W. 


Swanbeck. second vice chairman, and 
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tion picture, Delta Section’s chairman. 


Eldon Dunlap, presided at a business 
meeting of the Section. Following a 
general discussion, the group went on 
record as favoring a bill before the 
Louisiana Legislature to license engi- 
neers. B. C. Craft, head of the pe- 
troleum engineering department of 
L.S.U., introduced two new members of 
his staff: Ray Loper and Richard O. 
Shields. E. N. Van Duzee, Chairman of 
the Entertainment Committee, an- 
nounced that final plans for the Hal- 
lowe’en Dinner-Dance at the Metairie 
Country Club on October 28 had been 
worked out. FE. G. Robinson, Shell Oil 
Company, Calgary, Canada, who was 
scheduled to speak on the subject “Or- 
ganization of an Oil Company.” was un- 
able to be in attendance at the meeting. 

* & ® 





Richard W. Love 

Richard W. Love. The Texas Co.. 
Salem, Ill.. secretary. Signers to the 
petition for affiliation were: Nathan B. 
Chenault, Jr.. Cecil A. Hamman, Fred 
S. Wright. Jr.. B. C. Barnes, Wm. H. 
Bowie, R. R. Vincent, W. D. McCloy, 
Jr., Charles R. Criss, John R. Rickman 


and J. R. Vaughn, Jr. 


L. W. Swanbeck 


The chapter, which embraces 37 coun- 
ties in Illinois, 24 in Indiana and 9 in 
Kentucky. will inaugurate a program of 
monthly meetings in November, contin- 
uing the valuable services rendered for 
the past several years by the ISPE. The 
By-Laws submitted by the Chapter, and 
approved, provide fully for participa- 
tion by non-members of the AIME, and 
their representation on the Chapter 
Board of Directors. xk 
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# 
Ernest E. Merkt, Jr. 


At its regular monthly meeting held 
October 18 at the Houston Y.M.C.A., a 
total of 103 Gulf Coast Section mem- 


bers and guests assembled to hear an 
interesting discussion on a_ practical 
application of reservoir engineering to 
water-flooding an old field. Owen Thorn- 
ton, chairman, called on J. S. Levine. 
research chemist, Shell Research Labo- 
ratories, to report on the status of the 
newly-formed study group on reservoit 
engineering. Levine stated that tenta- 
tive plans and programs have been 
formulated and will be presented at the 
organizational meeting October 24th to 
be held at Shell’s Research Labora- 
tories in Houston. One meeting each 
month is planned. 

A. B. Stevens of A&M College of 
Texas announced the All-Section meet- 
ing to be held at A&M College, Bryan. 
Texas, on December 8 and 9. R. L. 
Whiting, professor of petroleum engi- 
neering at A&M, has been designated 
as program chairman for this meeting. 
As usual at these All-Texas-Section 
meetings held each year alternately at 
Bryan and Austin, Texas, the Gulf 
Coast Section will sponsor a student 
paper contest. For the first time, Texas 
Technological College of Lubbock. 
Texas, will be invited to participate in 
this contest which heretofore was _ be- 
tween outstanding student associate 
members from The University of Texas 


and Texas A&M. 


E. L. Petre, program chairman, in 
troduced the principal speaker, Ernest 
Merkt, assistant chief petroleum engi- 
neer, Fort Worth District, Gulf Oil 
Corp., Fort Worth, who presented a 
discussion on “Feasibility of Wate: 
Flooding in Old Fields.” The study as 
reported in the paper was an attempt 
to answer the everyday problem of 
what can be done with old leases near 
ing depletion. If thorough studies of 
stripper fields were made. perhaps a 
good percentage of our future reserves 
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Gulf Coast Section Activities 


By J. E. Kastrop 


would result from secondary recovery 
practices. However, the largest prob- 
lem is locating those fields which are 
applicable to secondary recovery 
methods. 

Before any secondary recovery pro 
gram is inaugurated, a thorough study 
should be made of all available data. 
The following study applies to only 
one possible method out of many, and 
was made on one particular lease, but 
is typical of what can be determined 
about the future production of such 
reservoirs. When fields now in the de- 
pletion stage were discovered and pro 
duced, littke was known about the 
complicated data required for a 
thorough study of the reservoir. How- 
ever, it is possible to appraise a lease 
and evaluate its future from the drill 
er’s log and from production history. 

First, the type of driving mechanism 
must be determined. If this type drive 
is conducive to water flooding, then 
the amount of oil to be recovered must 
be estimated. To make this calculation. 
such factors must be known as porosity. 
saturation, interstitial water, extent o| 
pay, thickness of reservoir and volume 
factor. If these preliminary calculation- 
indicate that a water flood program is 
economical and feasible, a well-planned 
coring program will provide the neces 
sary data to eliminate much of the 
guess work in the preliminary analysis. 

The lease selected is somewhat typi 
cal of those in a field nearing comple 
tion that would be considered for se« 
ondary recovery. It contains three pay 


_horizons with the analysis of each res- 


ervoir being similar in each case. The 
structural position of the pay in each 
well was studied, production data was 
separated for each pay, and a produc 
tion decline curve in each was plotted 
\n extrapolation to economic limits 


was made for primary recovery giving 
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a basis for estimating remaining re- 
serves. 

The second phase of the study dealt 
with calculating the residual oil in 
place. Wells were cored and put 
through laboratory tests to obtain suf- 
ficient data for this determination. Elec- 
tric logs were correlated with core 
analysis data with respect to porosity 
and saturation. Core analysis profiles 
in an east-west and north-south direc- 
tion were plotted. This provided a study 
of the homogeneity of the reservoirs. 

Knowing the amount of oil remain- 
ing after primary recovery. a_ study 


Continued on page 32 


Oklahoma City 
Section Activities 


By Harold Sells 


[wo papers were presented before 
the October 13 meeting of the Section 
in the Biltmore Hotel in Oklahoma 
City. Although attendance was small, 
keen interest was shown in both papers. 

J. C. Cordell, petroleum engineer in 
the reservoir engineering department 
of Stanolind Oil & Gas Co., Oklahoma 
City, presented Revaporization of Bu- 
tane and Pentane from Sand. This 
paper was presented at the AIME An- 
nual Meeting in New York in February. 
1948, and was published in the Trans- 
actions, Volume 179, pp. 103-12. 

R. P. Roe, also a petroleum engineet 
with this department of Stanolind O. & 
G. Co., presented Performance Charac- 
teristics of a Volumetric Condensate 
Reservoir. This paper was given at the 
Branch Meeting in San Antonio, Octo- 


ber 5-7. 1949, and is available in the 
preprints of that meeting. Also, the 
thstract was published in Section 1. 


page 13 of the September JouRNa! 
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PETROLEUM ENGINEERING CLUB, OKLA, UNIV. 


By Bob True 





Officers of the Okla. Univ. Pet. Engineering Ciub for the fall semester are, 
L to R: Bob True, publicity; Audry Cook, St. Pat. Council representative; John 
Sanders, vice president; Earl Thurman, president, Alton Slaybaugh, sec-treas.; 
William Liddell, social chairman; and Prof. W. F. Cloud, club sponsor. 


Officers of the Club for the fall 
semester were elected at a meeting on 
September 22. They are pictured 
above. At the second meeting of the se- 
mester held on October 8 Henry Mce- 
Kaskle, C. W. Flesher, Eddie Ernst. 
Jess Spring. and Arthur Corrales were 
named to assist with the preparation 
of the Club Homecoming float for Octo- 
ber 29. The featured speaker for this 
meeting was Brad Mills, executive vice 
president of the A.A.O.D.C. He spoke 
on the drilling contractor and his place 
in the industry and stated that over 80 
per cent of the hole drilled in 1948 was 
drilled by contractors. He stressed the 
necessity in the contracting business 


for meeting legitimate competition. 


keeping proper contacts, and maintain- 


ing good employee relations. 


Attendance at the October 21 meet- 
ing of the Club was over 300. This is 
largely the result of a recent member- 
ship drive, and the Club now has the 
largest membership in its history. Over 
75 per cent of the students now in the 
petroleum engineering school are mem 
bers. 

Speaker for the meeting was C. R. 
Hocott of the Production Research 
Dept., Humble Oil & Ref. Co., Houston. 
Texas, with a talk on condensate pools, 
which stressed their characteristics and 
methods of operating. He described the 
various states of hydrocarbons in con- 
densate pools and stated that the re- 


coverable condensate in high pressure 


PETROLEUM CLUB, OKLAHOMA 


\ film produced by Stanolind Oil & 
Gas Co. entitled “Prospecting for Oil in 
the Gulf of Mexico” was presented at 
the first Club meeting for the fall se- 
mester on September 22. In addition 
William Hardy, instructor in meteorol- 
ogy at A. & M. and recently with A. H. 
Glenn & Associates of New Orleans, 
described the benefits to. the oil indus- 
try in using the facilities of private 
meteorologic services. By integrating 
the information received from govern- 


ment weather services with their own 
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By Alan M. Bieber 


observations and calculations, a private 
service is able to give daily forecasts of 
wave. wind, and weather conditions for 


rigs in offshore drilling, he said. 


C. R. Fast, production research engi 
neer with Stanolind Oil & Gas Co. in 
Tulsa was guest speaker at the October 
20 meeting of the Club. Fast presented 
a paper entitled Squeeze Cementing 
Operations, which was co-authored by 
George C. Howard, also of Stanolind 


This paper was presented at the Branch 
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Co. in Houston speaking on conden- 
sate pools at the October 21 meeting. 
After graduating from the University 
of Texas he instructed there four 
years, and then joined Humble in the 
production research division. 


gases is from a trace to as high as 200 
barrels per mef of gas measured at 
-tandard conditions of temperature and 
pressure. He stressed the importance of 
determining proper information about 
the pool before it is opened to produc- 
tion, as the condensate recoverable 
from the reservoir depends greatly on 
the production mechanism employed. 
x *& 


& M. 


Fall meeting in San Antonio this year, 
and is available in the preprints of 
that meeting. It is an explanation of 
slow pumping procedure and the use of 
breakdown agents to control the quan- 
tity of cement displaced in squeeze op- 
erations and to improve its bonding 
properties. 

The club wishes to express its appre- 
ciation to Joel E. Yarbrough of George 
I. Failing Supply Co. for his fine work 
is sponsor during the past year. * * * 
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The annual joint meeting between 
the Section and the AIME Student 


Chapter at Texas Technological College 


was held October 17 in Lubbock, Texas, 
with 190 members and guests in at- 
tendance. A large majority of these 
were from the student organization, 
which now has about 100 members, and 
is now in its first full year as a Student 
Chapter at Tech. 


Much interest was shown in a dis- 


Permian Basin Section Activities 


By Tom Flewharty 


cussion about the possibilities of form- 
ing a Section, Sub-Section, or a Study 
Group for the AIME members in the 
South Plains area. Created by the in- 


convenient distance between this area 
and the Midland-Odessa area, the prob- 
lem and interest in its solution has 
grown recently as the AIME member- 
ship has increased on the South Plains. 
Chairman Tom C. Frick recommended 
that the Lubbock group first form a 





=. D. McMurry, left, demonstrates the use of valves in a working model during 
the presentation of his paper on “The Story of Gas Lift,” and Tom C. Frick, 
right, discusses “The Engineer as a Supervisor,” at the October 17 meeting 


in Lubbock. 


PETROLEUM 


Study Group in order to establish an 
organization before attempting to form 
a Section. A mail survey revealed that 
54 persons in the vicinity were inter- 
ested, and after discussion it was de- 
cided that the group would have a 
meeting in the near future to get an 
organization started. 

Two papers were featured on the pro- 
gram for the meeting. Tom C. Frick, 
Div. Operations Supervisor, Atlantic 
Ref. Co., Midland, and chairman of 
the Section, gave the first entitled “The 
Engineer as a Supervisor.” In discuss- 
ing the subject, he was concerned al- 
most entirely with the human relations 
problems involved in supervisory work. 
These problems are the most important 
in supervision because, by nature of 
the supervisory position, it is the guid- 
ing and directing of other people in 
the performance of their jobs. Frick 
presented his concept of how the job 
should be carried out, illustrating his 
talk with an outline of his points on 
slides. 

Following this paper, E. D. McMur- 
ray, special representative of the Gar- 
rett Oil Tool Co. of Houston, presented 
“The Story of Gas Lift.” This paper 
was a brief history of the development 
of gas lift, and its present use was 


Continued on page 31 


ENGINEERING CLUB, TEXAS A. & M. 


By Paul D. McElroy 





Harold Vance, left, head of the petroleum engineering department, W. B. Cox, 
speaker for one meeting in October, and two students watch part of the pro- 
gram for the meeting. 
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The Club meets regularly on every 
other Wednesday night. and where pos- 
sible, persons actually engaged in the 
petroleum engineering profession and 
in the oil industry present the pro- 
grams. In line with this policy, W. B. 
Cox of Stanolind Oil & Gas Co. pre- 
sented a film on “Prospecting for Pe- 
troleum in the Gulf of Mexico” for the 
one meeting during the month. 


For the other October meeting two 
films produced by Humble Oil & Rel. 
Co. were shown on cathead operation= 
and rotary floor operations. A discus- 
sion was held on the club emblem, and 
junior and senior students were en- 
couraged to submit papers in the con- 
test to be held at A. & M. during the 
December 8 and 9 joint Texas meeting. 
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A NOTE ON THE USE OF A TRAVELING BLOCK DEFLECTOR 
IN DRILLING OPERATIONS 





By Walter G. Beach, THE HumsBLte Way, Humble Oil and Refining Co., Houston, Texas 


The Humble Oil and Ref. Co. has 
done considerable development -work in 
semi-automatic power operated drilling 
equipment during the past year on “Rig 
30” in the Sugar Valley field between 
ay City and West Columbia, Texas. 

The newest time and work saving 
equipment installed on the rig is a 
traveling block deflector which causes 
the block to ascend and descend on the 
side of the derrick rather than in the 
center. It is operated by power elevators 
for handling the traveling block and 
drill pipe during round trips to change 
bits or make well surveys, and aside 
from removing the exertion for the drill- 


ing crew. it saves about one-fourth of 


the time required for round trips. The 





Fig. 1— View of block being de- 
flected by special guide rail on side of 
the derrick. A carriage travels up and 
down the rail, and lines extend from it 
to the block which keeps the block a 
standard three feet off center. 
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equipment is designed for use with the 
remote control power tongs and pipe 
racker which have béen in operation on 
the rig for about a year.’” 

Essentially the deflector or “side- 
tracker” is a device which makes pos- 
sible moving the block up and down 
during the time the 90-foot-long stands 
of drill pipe are being made up or 
broken out by the power tongs and 
racked in the derrick. The sidetracking 
is achieved through a special rail 
erected on the side of the derrick which 
the block follows in going up and 
down. (Fig. 1) The block is used only 





Fig. 2-—Close up of deflector car- 
riage shows small wire lines which 
pull block off center. The two endless 
wire lines are mounted on pulleys on 
the deflector rail. Slack is taken up 
by a traveling pulley actuated by an 
air actuating cylinder at derrick floor 
level. This has a three-foot stroke, 
thus reducing the effective length of 
the lines and deflecting the block. 
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for hoisting and lowering the entire 
drill pipe string, and is kept in motion 
almost continuously. Previously, and on 
conventional rigs, single stands were 
hoisted to and from the racked posi- 
tion, and the block was motionless dur- 
ing the make-up and break-out periods. 
Now this motionless time has been 


halved. 

Preliminary tests have shown that 
where the average time for pulling a 
stand was 60 seconds by conventional 
methods, the time using the sidetracker 
and remote control tongs was 45 sec- 
onds in the same gear. This may be 
reduced further as the crews become 
more familiar with its operation. 

By keeping the block moving almost 
continuously, the drilling crewmen find 
they can do the work faster, yet more 
leisurely and easily. There are no peak 


work periods followed by a rest, but 






<— Derrick 


Block 
Air Actuating 


Cylinder 


— 








Fig. 3— Sketch showing side view 
of guide rail, the wire lines, repre- 
sented by the dotted line, and the 
position of the block deflected from 
center. 
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rather an easy, continuous cycle of 
operation. The equipment is not at all 
complicated, and is simple to operate. 
Of the time required for drilling a 
well, about 13 per cent is consumed in 
pulling the drill pipe out of the hole 
and running it back in with a new bit. 
The new sidetracker and power equip- 
ment used on this rig make possible 
considerable savings in drilling costs by 
reducing round trip time by one fourth. 
On a 10,000 foot well in the Gulf Coast 
area, the savings would average 214 
days, at about $1,500 a day. 
Compressed air does the work in de- 
flecting the block and operating the ele- 
vators on the sidetracker. A large air 
actuating cylinder mounted on the der- 
rick deflects the block by means of 
small wire lines from a carriage on ihe 
special derrick rail (Fig. 2). Counter- 
tensioning keeps the block at a uniform 
three feet off center as high as the 
monkey board, above which the block 


approaches the center of the derrick. 


Operation 


Going in the hole the traveling block 
is deflected on its upward trip as each 
90-foot stand is lifted from the elevated 
pipe rack on the derrick floor. As the 
upper racking arm controlled by the 
derrickman grips the upper end of the 
stand, the tong operator controls lowe1 
racking arm and power tongs in mov- 
ing the lower end of the stand to screw 
it into the drill pipe in the rotary. By 
the time the stand is made up, the block 
and stand are in the center of the der- 
rick, and the derrickman pushes the 
stand into the automatically latching 
elevators with the racking arm. As the 
block continues to the top of the der- 
rick and picks up the entire string of 
drill pipe, the driller frees the grip of 
the power slips on the pipe in the hole 
by his control valve, and lowers the 
entire string of pipe into the hole. When 
the top of the stand gets to the proper 
height above the rotary, the driller sets 
the slips and the cycle is repeated. 
Time: about 45 seconds. 


— 


The “Engineering Method” 


Coming out of the hole, virtually the 


reverse procedure is used. As the stand 
is pulled up into the derrick and the 
slips are set, the derrickman moves the 
upper racking arm to grip the top of 
the stand. The rotary helper on the 
derrick floor trips the elevator release 
valve and the deflector valve, which 
sidetrack the block as it is lowered by 
the driller’s control. The stand is brok- 
en out and racked using the power 


tongs and racking arms. 


Continuing development of the equip- 
ment is being carried on by Humble’s 
petroleum engineering division, equip- 
ment consultants, and a leading equip- 
ment manufacturer. 


References 


1. M. E. True and B. L. Stone, “Semi- 
automatic Power Operated Drilling 
Equipment,” Jnl. Petr. Tech., Feb- 
ruary, 1949, 

2. “Super Rig at Sugar Valley,” The 
Humble Way, July-August, 1948. * 


Engineering is not so much the mere doing of things such as those that have 


been mentioned, as it is the method used in the doing. The engineer first studies 


his problem, to determine its various aspects and to understand its nature and 


scope; then he breaks his problem down into its numerous small component parts, 


establishes the relationship between these parts, and determines the known and 


the unknown elements; he then acquaints himself with all available pertinent facts 


that have been established by experience, research, or experiment; then he solves 


the small component parts separately, and progressively 


fits them together to 


compose the answer to his original general problem. In reaching his conclusions, 


the engineer starts with known facts and established principles, and by logical 


reasoning and resourcefulness proceeds in an orderly step-by-step manner, avoiding 


the pitfalls of wishful thinking and the snares of purely personal or political con- 


siderations. It is the orderly, dispassionate, and planned manner of procedure that 


distinguishes the “engineering method”. 


Reprinted from Engineering as a Career, a booklet published by the 


Professional Developinent 
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Book Reviews 


Structure of Typical American 
Oil Fields 

{ Symposium on the Relation of Oil 
{ccumulation to Structure, Volume II], 
edited by J. V. Howell; American As- 
sociation of Petroleum Geologists, 
Tulsa, Okla., 1948. 516 p., illus., diagrs., 
charts, maps, tables, 914x6 in., cloth 
$4.50. 


This symposium on the relation of 
oil accumulation to structure discusses 
American oil fields that are in some 
way unusual. Data have been obtained 
from the twenty-four fields cited. eigh- 
teen have not hitherto been described. 
The remaining fields have been re- 
described either by the original authors 
or by others. No fields in Mississippi or 
Coastal Louisiana are included. 


Thermodynamic Properties of the 
Lighter Paraffin Hydrocarbons 
and Nitrogen 


{ monograph, by B. H. Sage and 
W.N. Lacey; American Petroleum In- 
stitute’s Advisory Committee on Funda- 
mental Research on Occurrence and 
Recovery of Petroleum; 250 p., 8x10% 


in., cloth $7.50. 


The monograph is a compilation of 
data which has resulted from a series 
of investigations of the lighter paraffin 
hydrocarbons and their mixtures. This 
work included studies of the volumetric 
behavior, heat capacity, latent heat of 
vaporization, heat of solution, and the 
Joule-Thomson coefficient of the pure 
hydrocarbons and some two and three- 
component mixtures. Most of the re- 
sults of these studies have already been 
published in the contemporary litera- 
ture; however, in order that this infor- 
mation might be more conveniently 
used, the data have been reviewed com- 
prehensively and brought together in 
consistent form in the Project 37 mono- 
graph. The thermodynamic properties 
of some of the systems involved have 
been recalculated — utilizing, wherever 
possible, more recent and precise meas- 
urements to supplement earlier data. 
Each system is described in a separate 
section, which consists of descriptive 
text, tables, figures, and references. 
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Attitudes Observed in California During the War 
that Are Neither Peculiar to California nor Ended 
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Drawn by Basil Kantzer, Mgr. of Calif. Field Operations, Union Oil Co. of Calif. 
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Paeifie Petroleum 
Chapter 
From page 20 


treatment did in fact cause an imme- 
diate and sustained improvement. 


The treated well was permitted to 
produce normally for two months to 
establish sufficient production data for 
study, and a second fracture opera- 
tion was carried out. In this treatment 
six trucks were used, and formation 
breakdown was made by four trucks 
pumping at capacity, attaining a bot- 
tom hole pressure of 5,309 psi. It was 
hoped that further breakdown could be 
attained when the other two trucks 
were brought into play, but even at 
maximum capacity the six trucks could 
not achieve this, as the pressure leveled 
off practically at the breakdown pres- 
sure. The well was swabbed, but steady 
flowing production could not be estab- 
lished and the well was put on the 
pump. While the pumping production 
showed an increase over the previous 
flowing production, it is difficult to 
determine how much of this is due to 
fracture and how much is due to the 
mechanical change in _ production 
method. 


Smith concluded from his studies 
that formation fracture can result 
in the increase in productive capacity 
of a well producing from tight forma- 
tion, that the process is relatively low 
in cost as no rigging up, cleaning out 
or pulling of tubing or liners is re- 
quired, and that a “propping” agent, 
at least in this instance, was not neces- 
sary as apparently the fluid carried 
loose particles into the fracture or dis- 
torted the formation and grain pattern 
in the vicinity of the fracture. The 
fracture operation should be con- 
sidered for any case of tight formation 
not amenable to acid treatment. 


A general discussion after the talk 
brought out that the P.I. of the treated 
well had declined at only half of the 
untreated well and that water cut had 
not been altered by the treatment. 
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A few copies of the report printed 
for private circulation are available 
and may be obtained from E. R. Smith, 
Seaboard Oil Co., 612 South Flower 
Street, Los Angeles, California. 


General Meeting 

A general luncheon meeting of the 
Chapter was held Monday, October 3, 
at the University Club in Los Angeles. 
The meeting had the purpose of wit- 
nessing an entertaining motion picture 
feature entitled ‘Arctic Operations, 
Naval Petroleum Reserve No. 4.” The 
operation of the reserves was discussed, 
and features of the film were com- 
mented on by Lt. Comd. L. G. Kulot, 
Inspector of Naval Petroleum Reserves. 
Harry Stolz also commented on the 
Arctic operations and spoke of the new 
technical group to be formed among 
the people associated with the Arctic 
operations. 

A vote was taken on the proposed 
amendments previously announced, 
which were to provide for appointment 
of Counselors to fill vacancies, and for 
the provision to make the chairmen of 
groups within the Pacific Petroleum 
Chapter members of the Council. Both 
of the amendments were passed unani- 
mously and were forthwith made a part 
of the Constitution of the Chapter. 


Eighty-two members attended the 
luncheon. x * * 


Permian Basin Section 
From page 26 


illustrated with a working model of a 
gas lift installation. 

McMurray described the early meth- 
ods of gas lift, and explained how the 
technique had progressed by the devel- 
opment of valves used in it. By far the 
most widely accepted gas lift valve that 
has been developed to date is one that 
is commonly referred to as a “pressure 
charged” valve. It is designed for sur- 
face control, and has had wide accept- 
ance during the past few years. * * * 
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North Texas Section 
From page 21 


daries both before adoption of the reso- 
lution recognizing Texas’ independence 
and before adoption of the resolution 


of annexation. 


Daniel also pointed out that with the 
same knowledge as to boundaries, 
Texas was recognized as an independ- 
ent nation by Great Britain, France, 
Belgium, and Holland. Texas main- 
tained an army which kept its soil free 
of Mexican troops and a navy which 
swept the Mexican fleet from the Gulf. 
For ten years Texas successfully de- 
fended its sovereignty and the title to 
the lands within its fixed boundaries, 
including that portion within the Gulf 
of Mexico. 


In addition, the Republic retained 
the Spanish law with regard to min- 
erals, by which minerals under all 
lands within its boundaries were re- 
served unto the Republic. This separate 
mineral ownership was reserved specif- 
ically when the Texas Republic adopted 
the common law in 1840. Further, upon 
entering the Union in 1845, Texas did 
not adopt the American common law 
system as to minerals but continued in 
effect the Mexican system of mineral 
reservations in the State, and minerals 
under private lands were not relin- 
quished to owners of the soil until 
adoption of the Constitution of 1866. 
Minerals under State and sovereign 
lands have never been released, but are 
still owned by the State of Texas. They 
were not conveyed or ceded by Texas 
to the United States. 

Daniel said Texas has two chances to 
win in this controversy. One is in the 
Supreme Court and the other in Con- 
gress. Even with an adverse court de- 
cision, Congress can confirm the State’s 
title, and the federal agencies cannot 
lease or operate the lands unless Con- 
gress authorizes them to do so. This is 
unlikely, since a good majority of the 
House and Senate favor state ownership, 


he said. + -& & 
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Mississippi Sub Section 
From page 22 
oil ratio rises as the pressure declines. 
The G-O-R reaches a maximum valu 
which may be many times the solution 
G-O-R, and then it falls again. 

The mechanism leads to relatively 
low recovery which is usually consid- 
ered to be on the order of 20-30 per 
cent of the oil originally in place. 

As long as the producing mechanism 
remains gas drive the rates of produc- 
tion are relatively unimportant. 

Water drive reservoirs may be par- 
tial or complete. The simplest type is 
complete which is a producing mechan- 
ism in which the produced fluids are 
replaced by an influx of an equivalent 
volume of water. If this were absolutely 
true there would be no pressure drop, 
but the mechanism is characterized by 
replacement and not by lack of pressure 
decline. 

To maintain the influx of water there 
must be some pressure decline, for in- 
stance in East Texas where some 98 per 
cent of the oil was replaced by water 
yet the pressure declined 600 psi. 

The continuous lessening of volume 
gives flushing action by the water so 
that this mechanism has a higher effi- 
ciency than the gas drive mechanism, 
pressure decline is generally slower, 
G-O-R’s do not rise so rapidly and 
the reservoirs are rate sensitive. It is 
often economical to produce at lower 
rates so as to avoid high lifting costs. 

Gravity drainage corresponds to the 
common term of gas cap expansion and 
is the case where the primary action is 
a result of the force of gravity dragging 
the oil down. The pressure gradients 
are relatively low to prevent gas break- 
through. Recovery by gravity drainage 
is high and may be comparable to that 
by water drive. It is also highly rate 
sensitive. High relief is required for 
gravity drainage and permeability 
should be high with viscosity of the 
fluid low. The field should be produced 
at so low a rate that the gravity drain- 
age can keep up with the rate of with- 
drawal. Often it may not be feasible to 
restrict production to such a low rate 
that gravity drainage will be the pro- 
ducing mechanism. 

Next point discussed was how to iden- 
tify the producing mechanism. The orig- 
inal reservoir pressure, where it is either 
abnormally high or low compared to the 
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hydrostatic head may rule out water 
drive. Because of restricted production 
in most fields the best available data 
comes from pressure decline as related 
to withdrawals. 


Fig. 1 shows cumulative withdrawals 
versus pressure for four theoretical 
cases where the physical characteristics 
of the reservoir are the same and only 
the producing mechanisms varied. Case 
I and II are water drive mechanism 
with the rate of withdrawal in II being 
greater in relation to the rate of wate: 
encroachment than in I. Case III is a 
gas drive mechanism and case IV is a 
liquid expansion mechanism where the 
G-O-R is very low. This figure also 
demonstrates that a gas drive field will 
decline in pressure more slowly than a 
water drive field, initially. 

Figs. 2 and 3 present graphically 
some data on the average characteris- 
tics of 25 gas drive and 69 water drive 
fields. Fig. 2 shows that gas drive fields 
recover as a mean 33 per cent of the 
oil originally in place. Fig. 3 shows that 
water drive fields recover as a mean 52 
per cent of the oil originally in place. 

x k * 


Gulf Coast Section 
From page 24 

was made to determine how much of 
the remaining oil could be recovered 
by water flooding. Flood pot studies 
on cores in the laboratory were made 
to supply data necessary to make these 
calculations. Knowing how much oil 
could be extracted under water flood- 
ing, it is advantageous to calculate 
actual performance of the lease under 
such a program. This study makes 
available total daily injection volumes 
and daily average oil production rates 
for the lease at any time after the 
project is under way. Such information 
is required in designing the water plant 
and production facilities. Electrolytic 
model studies were helpful in selecting 
flood patterns. 

The studies made on this lease indi- 
cate that the reservoir is susceptible to 
a water flood project. Such properties 
as illustrated above do present an ex- 
cellent opportunity for increasing our 
reserves and profits. Through such plan- 
ning, secondary recovery will assume 
a much position in the 

x * * 


stronger 
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(2) 
Ce) nn)C> news 


Mining Division Established at Sept. Board Meeting 


a of the Mining, Geology, and Geo- 
physics Division of the AIME was accorded by 
the Board of Directors at their meeting on Sept. 27 
at Columbus, Ohio. Some changes in the proposed 
bylaws of the new Division were believed desirable 
by the Board, and a committee consisting of Philip 
Kraft, chairman, with A. B. Kinzel and Donald H. 
McLaughlin, was appointed to work with the pro- 
posed executive committee of the new Division to 
draw up bylaws that would be acceptable to all the 
groups involved and to the Board. Temporarily, 
and pending acceptance of any revisions found 
necessary in the bylaws, Philip J. Shenon will act 
as Chairman of the new Division, and James K. 
Richardson, Secretary. They will also be Chairman 
and Secretary, respectively, of the Geology group 
in the new Division. Other members of the tempo- 
rary Executive Committee of the Division are: J. 
Murray Riddell and O. A. Rockwell, Chairman and 
Secretary respectively of the mining group, and 
James B. Macelwane and Sherwin F. Kelly, Chair- 
man and Secretary respectively of the geophysics 
group. Sub-committees will be appointed to permit 
the important work of the new Division to go for- 
ward until the time of the next Annual Meeting, or 
until a permanent organization is set up and ap- 
proved by the Board. Among the important duties 
demanding immediate attention is the securing of 
papers for the Annual Meeting program and their 
review for acceptance for publication. 

J. L. Gillson, chairman of the Special Committee 
on Democratization (E. A. Anderson and George B. 
Corless being the other members), made a report 
recommending formal organization of the “Council 
of Section Delegates” in line with the suggestions of 
the Johnson Committee, and offered provisional 
bylaws which would permit the Council to function 
at the forthcoming Annual Meeting. The Council 
would consist of a delegate from each Local Sec- 
tion, with traveling expenses paid to the Annual 
Meeting, each delegate normally serving for two 
years. For the first year, half of the Local Sections 
would elect a delegate for a one-year term, and half 
for two years; thereafter, half of the Sections would 
elect a delegate every year for a two-year term. 
This would assure that at least half of the delegates 
would have at least a year’s experience. They would 
elect their own officers and prepare their own 
agenda, probably meeting at least a day before the 
Board meets so that any resolutions might be 
brought before the Board. 

Announcement was made of the personnel of the 
Technical Publications Committees (which recom- 
mend acceptance or rejection of papers for pub- 
lication) for the year beginning Oct. 15, 1949: 
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AIME: E. C. Meagher, chairman; Anthony Ana- 
ble and Francis B. Foley, vice-chairmen; E. J. 
Kennedy, Jr., secretary; Robert H. Aborn, Vinton 
H. Clarke, Charles W. Eichrodt, Kenneth E. Hill, 
Paul F. Kerr, Charles H. Lambur, J. I. Laudermilk, 
W. H. Loerpabel, Earl W. Palmer, L. C. Raymond, 
J. E. Smart, Jr., Felix E. Wormser. 

Auxiliary Publications Committees: 

Coal Division: H. P. Greenwald, chairman; David 
H. Davis, Carroll F. Hardy, Raymond C. Johnson, 
H. J. Rose, G. A. Shoemaker, J. A. Younkins, Jr. 

Extractive Metallurgy Division: Philip T. Stroup, 
chairman; Matthew A. Hunter, John D. Sullivan. 

Industrial Minerals Division: H. D. Keiser, Chair- 
man; Oliver Bowles, Oliver C. Ralston, Howard I. 
Smith, Richard W. Smith. 

Institute of Metals Division: O. B. J. Fraser, 
chairman; W. C. Ellis, W. D. France, W. R. Hib- 
bard, Jr., E. H. Hollingsworth, R. L. Rickett, R. P. 
Seelig, Ralph W. E. Leiter. 

Iron and Steel Division: M. Tenenbaum, chair- 
man; A. G. Forrest, B. R. Queneau, C. S. Smith, 
J. M. Stapleton, F. M. Washburn, Otto Zmeskal. 

Minerals Beneficiation Division: M. D. Hassialis, 
chairman; S. R. B. Cooke, F. M. Lewis, S. D. 
Michaelson, H. Rush Spedden. 

Mineral Economics Division: Charles H. Behre, 
Jr., chairman; Clayton G. Ball, Kenneth E. Hill, 
G. W. Josephson, Samuel G. Lasky. 

Mineral Industry Education Division: Charles H. 
Behre, Jr., chairman; Thomas L. Joseph, William 
B. Plank, H. H. Power, A. W. Schlechten. 

Petroleum Division: O. F. Thornton, chairman; 
J. M. Bugbee, vice-chairman; R. C. Craze, E. N. 
Dunlap, J. L. Hoyt, Jr., D. L. Marshall. 

The secretary announced that no supplemental 
names had been received for nominations for In- 
stitute and Divisional officers for 1950 so that no 
letter ballot would be necessary. 

A petition to organize a new Local Section of the 
Institute, composed of members working in the 
Florida phosphate industry, was approved by the 
Board. It will be known as the Florida Section, and 
would embrace the entire state, if this is agreeable 
to the petitioners. 

Recommendations of appropriate committees for 
the award of Institute Medals at the forthcoming 
Annual Meeting were approved as follows: 

Saunders Mining Medal to H. N. Eavenson. 

Douglas Metallurgical Medal to Francis C. Frary. 

Lucas Petroleum Medal to William E. Wrather. 

Erskine Ramsay Coal Medal to Paul Weir. 

Robert H. Richards Award to Arthur F. Taggart. 

R. W. Hunt Award (silver medal) to J. S. Marsh. 

J. R. Vilella has been selected as the Howe 
Memorial Lecturer for 1951. 
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Divisionalization Completed 


Another of the major recommen- 
dations of the Johnson Committee, 
whose report was accepted by the 
AIME Board of Directors at the 
Annual .Meeting last year, was 
finally brought to complete frui- 
tion at the September Board meet- 
ing. The Mining, Geology, and Geo- 
physics Division was formally rec- 
ognized, the last of the ten pro- 
jected Divisions of the Institute. 
Practically every member should 
now find one Division to represent 
his technical interests, and many 
members whose interests are some- 
what wider than usual will find it 
desirable to belong to more than 
one division. No fees for Divi- 
sional membership are assessed; 
membership merely puts one on the 
list to receive all announcements of 
Divisional meetings, permits one 
to vote for Divisional officers, and 
lists a member as available for 
Divisional committee work. A can- 
vass is being made this fall to de- 
termine the Divisional affiliation of 
every Institute member, which will 
supersede all previous incomplete 
canvasses that have been made. 
This is not intended to change in 
any way the present selection of 
journals. 

The Mining, Geology, and Geo- 
physics Division, with the Minerals 
Beneficiation Division, the Coal Di- 
vision, and the Industrial Minerals 
Division (Non-metallics) comprise 
the Mining Branch; the Extractive 
Metallurgy Division, the Institute 
of Metals Division, and the Iron 
and Steel Division comprise the 
Metals Branch; and the Petroleum 


Division is the only component of’ 


the Petroleum Branch, the Petro- 
leum Branch and the Petroleum 
Division thus being synonymous. 
“Mining Engineering” contains all 
the papers published by the Mining 
Branch; the “Journal of Metals” 
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all those of the Metals Branch; and 
the “Journal of Petroleum Tech- 
nology” all those of the Petroleum 
Branch. 

Two other Divisions complete the 
ten: the Mineral Economics Divi- 
sion and the Mineral Industry Edu- 
cation Division. The papers of these 
Divisions may appear in any one 
of the three journals, if of particu- 
lar interest to the particular read- 
ership; or, if thought of interest 
to all members, may be included in 
the AIME News section. 

Bylaws of the new Division were 
tentatively drawn up but several 
of the directors present at the 
September meeting believed they 
might be capable of improvement 
so their final acceptance was post- 
poned, a committee being appointed 
to review them. However, a tem- 
porary executive committee repre- 
senting metal mine operating men, 
mining geologists, and geophysi- 
cists, was appointed to act until 
all details have been worked out 
to the satisfaction of all concerned. 
This committee, of which Philip 
Shenon is chairman, with the aid 
of subcommittees, will solicit pa- 
pers and prepare the program for 
the Division’s sessions at the An- 
nual Meeting in February, and will 
make recommendations to the 
Institute’s Technical Publications 
Committee as to publication of pa- 
pers in its field. Inasmuch as geo- 
physics is not within the present 
interests of the Petroleum Branch, 
all geophysicists who are members 
of the Institute will presumably 
have their primary interest in this 
new Division. 

The bylaws of the Institute pro- 
vide that each of the _ three 
Branches have a governing coun- 
cil, which shall include one mem- 
ber from each of the Mineral Eco- 
nomics and the Mineral Industry 
Education Divisions, as well as at 
least one member from each of the 
constituent Divisions; further that 
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council membership shall be equal- 
ly divided between the constituent 
Divisions. No council has yet been 
set up for the Mining Branch, but 
it would have a minimum of six 
members, according to the bylaws, 
or it might have ten members, if 
each of its Divisions had two rep- 
resentatives instead of one. The 
Metals Branch Council must have 
a minimum of eight members, 
which it now has, consisting of 
A. A. Smith, Jr., chairman; Ernest 
Kirkendall, secretary; and D. S. 
Eppelsheimer, C. D. King, C. C. 
Long, F. N. Rhines, Gilbert Soler, 
and J. D. Sullivan. The Petroleum 
Branch council is required to have 
a minimum of six members, but 
currently has ten, or eleven if the 
Treasurer be included. This council 
is synonymous with the officers of 
the Petroleum Division. 


National and Divisional Meetings 


When the Institute had all of its 
Annual Meetings in New York, and 
few Divisional meetings, it was 
customary to have at least one 
Institute meeting each year in an- 
other part of the country, usually 
in the fall, which became known 
as a Regional Meeting, or, more 
recently, the Mid-Year Meeting. 

Some, at least, of the reasons 
for these mid-year meetings have 
now ceased to exist. The experi- 
ment of having occasional Annual 
Meetings outside of New York has 
proved successful, w*'1 the 1946 
meeting in Chicago az! the 1949 
meeting in San Francisco; the 1951 
Annual Meeting is scheduled for 
St. Louis, and the 1953 meeting 
may be held in Los Angeles. Thus 
members in North America, no 
matter where they live are not 
too far away from at least an oc- 
casional Annual Meeting. Another 
reason why all-Institute mid-year 
meetings are no longer so neces- 
sary is the desire of the various 
Divisions of the Institute to have 
their own meetings. The Petroleum 
Branch thus has the established 
practice of having one meeting in 
the fall of each year in the Mid- 
Continent or Gulf Coast areas and 
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one in southern California. The 
Institute of Metals Division cus- 
tomarily meets at the same time 
and place as the American Society 
for Metals, during the National 
Metal Congress, and also in the 
spring at an Eastern city. The 
Iron and Steel Division, through 
its Blast Furnace and Raw Mate- 
rials, Open Hearth, and Electric 
Furnace Committees, has several 
national and regional meetings in 
the course of a year. The Coal 
Division for years has united with 
the Fuels Division of the Ameri- 
can Society of Mechanical Engi- 
neers in a Fuels Conference in the 
fall. The Industrial Minerals Di- 
vision has customarily held an 
Eastern and Western meeting of 
its own each year, this year three 
such meetings being scheduled—at 
Tampa, Golden, and Los Angeles. 

No fall meeting being scheduled 
for 1950, two other Divisions are 
contemplating meetings a year 
hence: The Minerals Beneficiation 
Division at Duluth, and the Mineral 
Economics Division at Washington. 
Conceivably the new Mining, Ge- 
ology, and Geophysics Division or 
the Iron and Steel Division might 
wish to participate at Duluth. 

Whether or not the usual fall 
meeting of the Institute should 
now be discontinued is therefore 
something to consider, and the 
opinions of members will be wel- 
comed. Even should they be dis- 
continued as annual fixtures, an 
occasional special meeting of the 
Institute might be held in the sum- 
mer or fall. 


The Secretary Goes Afield 


Progress in reorganization hav- 
ing reached a point where continu- 
ous duty in New York did not seem 
quite so necessary, and where some 
first-hand reactions of the mem- 
bership to what has been done 
seemed desirable, we set out in the 
family Ford on Sept. 22 to take 
the issues to the voters. 

Our first business stop was Co- 
lumbus, Ohio, for the Mid-year 
meeting. From the standpoint of 
the variety and number of techni- 
cal papers presented this was per- 
haps the most successful fall meet- 
ing the Institute has ever staged. 
The local committee worked hard 
and successfully to assure a 
smooth-running meeting in every 
respect. 

After leaving Columbus we en- 
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joyed a luncheon meeting with Art 
Focke and a group of AIME mem- 
bers in Indianapolis; an early 
meeting there is planned. Art is a 
loyal Institute member as well as 
the president elect of the ASM. 
Next day we had a luncheon meet- 
ing with the officers of the St. 
Louis Section, and talked over 
plans for the Annual Meeting in 
that city in 1951. 

That same night we arrived at 
Rolla, Mo., where we had a dinner 
meeting with some of the faculty 
and students and their wives, fol- 
lowed by a meeting of the Student 
Chapter. The mining school at 
Rolla now boasts of more than 500 
students, has many distinguished 
graduates, and promises to extend 
the relative number of its gradu- 
ates in the world’s mining camps. 
The next day was Sunday, but that 
did not prevent the officers of the 
Tri-State Section from gathering 
with us at the home of its Secre- 
tary, J. C. Stipe, in Baxter Springs, 
and listening to the World’s Series 
game. We managed to work in 
mention of AIME affairs during the 
commercials. 

Then on to Muskogee for the 
night and more than 400 miles 
through rain the next day to Aus- 
tin, where we arrived just in time 
to give a talk before the petroleum 
engineering students. On the way 
we had lunch with the Petroleum 
Branch staff at Dallas, with the ex- 
ception of Bill Strang, who had 
gone on to San Antonio to prepare 
for the fall meeting of the Branch. 
Even with Bill absent, we can as- 
sure all AIME members visiting in 
Dallas, whether petroleum men or 
not, that they will enjoy meeting 
Joe Alford, editor of JPT, and his 
capable assistant, Mrs. Haywood; 
and should not miss the smiles and 
eye twinkles of Peggy Hardy. 

In past years we have heard 
of the great success of the fall 
petroleum meetings but we have 
never had the privilege of attend- 
ing one since we took our first air- 
plane ride in a Ford tri-motor plane 
to the Ponca City meeting some 
fifteen years ago. At least 1200 
people attended the San Antonio 
meeting; almost exactly 900 men 
were registered, and at least 300 
ladies were present. We were enor- 
mously impressed with the tech- 
nical program, which was mostly 
over our head, but which quite 
evidently had many important pa- 
pers on concurrent sessions for 


three days; with the type and num- 
ber of the people present; with 
San Antonio as a locale for the 
meeting; and with the social fea- 
tures. One cannot but notice that 
Petroleum Branch members are 
relatively young men—few gray 
hairs and bald heads were evi- 
dent—and that they bring to the 
meetings and to the Institute all 
the enthusiasm of virile youth. The 
Branch has been particularly su- 
cessful since the Dallas office was 
established, and a similar field 
office for the Mining Branch in 
Utah or Colorado seems indicated. 
At the dinner dance at the Seven 
Oaks Club, a most attractive spot 
a few miles north of the city, 860 
persons were served under ideal 
conditions. As a special feature the 
Texas boys staged a full eclipse of 
the moon, which took place entirely 
within the time the group was par- 
taking of the al fresco dinner. It 
must be admitted, however, that 
the Mexican singers and dancers 
attracted greater interest. 

Following San Antonio, our next 
stop was Carlsbad, where we had 
a luncheon meeting with the officers 
of the Carlsbad Potash Section. 
This local group, representing but 
one industry in a closely limited 
area, has had most successful 
monthly meetings, and has done 
much in increasing co-operation 
among the three companies that 
are operating in the area. From 
there we dropped down to El Paso 
in the afternoon and next morning 
went up on the hill to talk to the 
students at Texas Western Col- 
lege. Gene Thomas, John Graham, 
and Guy Ingersoll seem to be doing 
a fine job here in turning out min- 
ing engineers. A luncheon meeting 
with the officers of the El Paso 
Metals Section at the del Norte 
followed, with Ed. Tittman presid- 
ing. No doubt we should admit that 
we did get in a bit of recreation at 
Juarez the night before. We can 
recommend the Charmant as a 
place to dine, and if one does not 
have the opportunity to visit the 
Carlsbad cavern, the Cave of Music 
is a reasonable artificial facsimile 
of a small part thereof. The only 
disappointing feature of our trip 
to Juarez was our neglect of the 
opportunity to buy the allowed 
gallon of liquor, which can be ob- 
tained for about one-third of the 
U. S. price, or about $1 for Bacardi 
rum. 


Section 2. . 303 











Personals 


Richard C. Anderson completed his 
course in mining engineering at the 
New Mexico School of Mines last July 
and is employed by the Allis-Chalmers 
Mfg. Co. His new address is 1021 N. 
39th St., Milwaukee 8, Wis. 


T. J. Ballard has resigned from the 
Bureau of Mines to take the post of 
general manager of the Dunbar Corp., 
Dunbar, Pa. This Corporation has ex- 
tensive coal and silica sand deposits, 
owns the New Haven and Dunbar 
Railroad and produces a high quality 
glass sand for various glass plants of 
the region. 


A. T. Barr has been promoted from 
mine superintendent to general super- 
intendent of the New Cornelia copper 
mining branch of the Phelps Dodge 
Corp. at Ajo, Ariz. 


James A. Barr, Sr., retired as chief 
engineer of the International Min- 
erals and Chemical Corp., Chicago, 
after 38 years of service, and then 
was appointed consulting engineer for 
the concern. He has opened an office 
as a consulting engineer specializing 
in nonmetallics and can be reached at 
his home at 505 Haylong Ave., Mt. 
Pleasant, Tenn. 


A. H. Barrios, recent Mackay School 
of Mines graduate, is employed by 
the Anaconda Copper Mining Co. 
and is taking their special training 
course for junior engineers. His ad- 
dress in Butte is 733 W. Park St. 


Robert R. Bergis resigned as salesman 
for the Atlas Powder Co. in August 
and is now associated with the Indus- 
trial Supply Co. in Roseburg, Oreg. 


M. John Bernstein has returned to 
the Colorado School of Mines to study 
for his master’s degree in mining. 


C. A. Botsford left New York on Sept. 
28 for Siam and Burma as a consul- 
tant for New York industrialists in- 
terested in tin, tungsten, and lead 
mining. He returned to the States last 
May after 27 months as chief of the 
minerals branch, mining and geology 
division, Natural Resources Section 
of General MacArthur’s headquarters 
in Tokyo. 


Alan T. Broderick has gone to Kel- 
logg, Idaho, as a geologist with the 
Bunker Hill & Sullivan Mining and 
Concentrating Co. 


John G. Broughton has been made 
New York State geologist. He had 
been assistant state geologist. 


Brinton C. Brown is a mining engi- 
neer with the Bureau of Mines at the 
experimental oil shale mine, Rifle, 
Colo. 
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Leroy T. Brown has been working 
for the W. H. Loomis Talc Corp. since 
last spring. His address is P. O. Box 
267, Gouverneur, N. Y. 





H. M. Corley 


H. M. Corley has been appointed man- 
ager of the chemical division of 
Armour & Co. He joined the Company 
in 1927 with most of his work devoted 
to the development of new chemicals, 
commercial processes for manufactur- 
ing them, and new products in which 
these new chemicals could be used. 
He is responsible for chemical plant 
management and operation, chemical 
sales, market development and mar- 
ket research on new items. 





Arno C. Fieldner 


Arno C. Fieldner, chief of the fuels 
and explosives division of the Bureau 
of Mines, was honored with the dis- 
tinguished service award and gold 
medal by the Department of the In- 
terior in recognition of his notable 
contributions to fuel technology dur- 
ing forty years of service. 


Donald F. Campbell has changed his 
address from Rio de Janeiro, Brazil, 


to care of Geophoto Services, 305 
Ernest & Cranmer Bldg., Denver 2, 
Colo. 


James B. Chaney is with the Baroid 
Sales Division, National Lead Co., 
Box 218, Potosi, Mo. 


Denton W. Carlson has had a mem- 
orable year; he got his B.S. in mining 
engineering from Stanford, was mar- 
ried on June 20, honeymooned through 
several Western States, and was em- 
ployed by the Anaconda Copper Min- 
ing Co. on a two year training pro- 
gram. 


Glenville A. Collins returned to his 
offices in Santa Barbara, Calif., after 
a busy summer examining uranium 
properties in Canada. 


H. R. Cooke, Jr., formerly with the 
Chile Exploration Co. in Chuquica- 
mata, has gone to Llallagua, Bolivia, 
to work for Patino Mines & Enter- 
prises Consolidated. 


Francis X. Corbett is in Georgetown, 
Colo., working for Gold Mines Con- 
solidated, Inc., in the capacity of oper- 
ating engineer. 


William J. Coulter has been made a 
vice-president in charge of mining 
operations for the Climax Molybde- 
num Co. With the Company since 
1927, he has been manager of mining 
operations since 1934. 


K. N. Das has been touring the States 
studying field problems in mining and 
engineering geology, ground water 
and soil conservation methods as part 
of a MIT practical program. He has 
gone to England and Europe now for 
observational studies on reclamation 
problems. 


David B. Dill, Jr., is in Monterrey, 
Mexico, with Cia. Minera de Penoles. 


James S. Dodge, Jr., employed by the 
Natural Resources Section, GHQ, 
SCAP, Tokyo, Japan, since September, 
1946, has resigned as deputy chief, 
mining and geology division, following 
completion of a draft for the report 
“Manganese Resources of Japan” to 
take graduate studies in economic 
geology at Stanford University begin- 
ning the fall quarter. 


C. P. Donohoe has gone to Cananea, 
Mexico, as general superintendent of 
the Cananea Consolidated Copper Co. 


A. Emond is in San Felix, Edo. Boli- 
var, Venezuela, on a two year contract 
with the Iron Mines Co. of Venezuela, 
a subsidiary of the Bethlehem Steel 
Corp. 


Frank M. Estes has returned to the 
States from Colombia where he spent 
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the last seventeen years. His present 
address is 208 E. Cherry Circle, Mem- 
phis, Tenn. 


Louis W. Ferguson is temporarily at- 
tached to the Economic Co-operation 
Administration and can be reached at 
the Strategic Materials Division, 800 
Connecticut Ave., Washington 25, 
BD. ¢. 


P. V. G. Ford has been appointed as- 
sistant general manager of the Sinai 
Mining Co., Abu Zenima, care Port 
Said and Suez Coal Co., Port Twefik, 
Egypt. 


R. E. Froiseth, after spending 21 
years as project manager for Drake- 
Puget Sound Contractors on Naval 
construction in the Aleutian Islands, 
has decided to take a long rest and 
absorb some California sunshine. His 
address is in care of N. W. Howard, 
521 Toro Canyon, Santa Barbara, 
Calif. 


Daniel Geary has enrolled at the Mon- 
tana School of Mines to complete 
work for a degree. His address is 1421 
W. Porphyry, 413 Mines Vets Homes, 
Butte. 


Latham B. Gray, Jr., has finished his 
studies at the Michigan College of 
Mining and Technology, receiving a 
B.S. degree in mining engineering. He 
is employed by the Bethlehem Col- 
lieries Corp., subsidiary of Bethlehem 
Steel, at Idamay, W. Va. 


K. B. Gross, formerly with the New 
Guinea Goldfields, Ltd., has accepted 
an appointment as assistant general 
manager of Mount Isa Mines, Ltd., 
Mount Isa, Queensland, Australia. 


W. J. Guay has changed his address 
from the Howe Sound Mining Co., 
Holden, Wash., to Apt. 4, 826 E. 
Center St., Pocatello, Idaho. He is 
now employed by the Westvaco chem- 
ical division of the Food Machinery 
and Chemical Corp. 


Graham Hall, who is assistant super- 
intendent and chief geologist of 
Electrolytic Zinc Co. of Australasia, 
Ltd., west coast department, at Rose- 
bery, Tasmania, visited various min- 
ing centers in the United States and 
Canada during July, August and 
September. 


John R. Hallock, a Colorado School 
of Mines man, is working for the 
Idarado Mining Co. at Ouray, Colo. 


J. L. Hamilton has severed relations 
with the Republic Steel Corp. and is 
now employed by, the Island Creek 
Coal Co., Pond Creek Pocahontas Co., 
and Marianna Smokeless Coal Co. as 
vice-president in charge of operations. 


Robert L. Hamilton has the job of 
hydraulic engineer with the Inter- 
national Boundary and Water Com- 
mission, Alpine, Texas, working on 
field measurement of water flow. 
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R. S. Handy, formerly mill super- 
intendent for the Bunker Hill & 
Sullivan Mining & Concentrating Co., 
Kellogg, Idaho, has retired as con- 
sulting metallurgical engineer for the 
company and he and Mrs. Handy have 
moved to 2329 Humboldt St., Santa 
Rosa, Calif., where he intends to try 
his hand at flower gardening. 





James Gibson 


James Gibson, who has been employed 
for the past five years in placer exam- 
inations for the American Smelting 
and Refining Co., has left AS&R to 
engage in placer mining in Peru. His 
present address is Quincemil, via 
Cuzco, Peru. 





Tommy Martin 


Tommy Martin, head of the French 
Advisory Mission at Camp Sherman, 
Chillicothe, Ohio, in 1917 and 1918, 
now a consulting engineer, can be 
reached in Megrine, Tunisia. 


J. D. Harlan, since resigning as a 
vice-president of U. S. Smelting Re- 
fining and Mining Co., although not 
out after professional work, has un- 
dertaken some special tasks, including 
two trips to France and Maroc, and 
one to Berlin and the Ruhr industrial 
district. In June he completed a min- 


ing engineering assignment at the 
Hazleton shaft of the Lehigh Valley 
Coal Co. and in September was at 
Wilkes-Barre, Pa., on similar work. 
His permanent home address is still 
2017 5th Ave. N., Seattle 9. 


Donald F. Haskell can be reached at 
the Benguet Consolidated Mining Co., 
Baguio, Philippine Islands. 


Earl F. Hastings has been appointed 
director of the securities and invest- 
ments division of the Arizona Corpo- 
ration Commission. In accepting this 
appointment he resigned as secretary- 
treasurer of the Western Perlite Corp. 
and dropped his mining and metallur- 
gical consulting practice. 


Arthur W. Heuck can be reached now 
in care of Cyprus Mines Corp., 
Skouriotissa, Nicosia, Cyprus. 


Warren H. Hinks, Jr., since his gradu- 
ation in June from Penn State, has 
been employed as a mucker by the 
U. S. Smelting Refining and Mining 
Co. at their Lark mine. 


Francis G. Hoffman is working for 
the Homestake Mining Co., Lead, 
S. Dak., as a mine surveyor. His 
home address in Lead is 214% Ar- 
lington St. 


Edward Holloway, surviving partner 
of Douglas, Armitage & Holloway, 
has formed a partnership for the gen- 
eral practice of law with members of 
the firm of Bannister, Stitt & Krause, 
under the firm name of Bannister, 
Stitt, Holloway & Krause with offices 
at 40 W. 40th St., New York 18. 


R. C. Howard-Goldsmith is now em- 
ployed as a mine foreman by the 
Cerro de Pasco Copper Corp., Cerro 
de Pasco, Peru. 


Charles D. Hoyt, having received one 
of the Fulbright Scholarships that are 
offered by our Government to gradu- 
ate students in foreign countries, has 
gone to the Institute of Technology at 
Trondheim. He plans to spend the year 
observing the various phases of Nor- 
way’s mining industry. 


Hsi Keng Hu is employed as assistant 
mill superintendent by Cia. American 
Smelting Boliviana, a subsidiary of 
American Smelting and Refining, and 
is addressed in care of the Company, 
Casilla 901, La Paz, Bolivia. 


Paul W. Hughes has changed his ad- 
dress from the Dept. of Geology, Uni- 
versity of Arizona, Tucson, to the 
Museum of Northern Arizona, Flag- 
staff. 


Gordon E. Irving is ore testing engi- 
neer for the Allis-Chalmers Mfg. Co., 
West Allis, Wis. 


Lytton Francis Ivanhoe, Jr., who re- 
ceived his B.S. degree in mining in 
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1942 from the South Dakota School 
of Mines, and who has been attending 
Stanford University, has recently 
been employed as mining engineer by 
the Standard Oil Co. of California in 
the exploration department, 11-C 
Camp, Taft, Calif. 


Gunnar S. Johnson, general manager 
of the East Chicago, Ind., plant of 
the Eagle-Picher Co., retired from 
active duty on Aug. 1 When Eagle- 
Picher purchased this plant in 1946, 
he was granted a leave of absence 
from Anaconda to assist in the initial 
operations. Mr. Johnson leaves the 
East Chicago plant after 31 years of 
active duties in capacities from re- 
search chemist to general manager. 
He plans to retire to his farm in the 
Catskills and to spend part of the 
time with his family in Florida. 





J. D. McClintock 


J. D. McClintock recently returned to 
the States from an assignment with 


the United States Philippine War 
Damage Commission. He was in 
charge of appraisal and allocation of 
payments to mining operations in the 
Islands. 


Roy Johnson on July 1 was appointed 
manager of the central industrial di- 
vision of The Dorr Co., with head- 
quarters in Chicago. H. W. Hitzrot, 
of New York, previously handled this 
territory of the industrial division in 
addition to his regular duties as 
manager of the eastern industrial 
division. 


Robert W. Johnson, formerly of Lead, 
S. Dak., can be reached in care of the 
Braden Copper Co., Rancagua, Chile. 


Vard H. Johnson, of the U. S. Geologi- 
cal Survey, has started an investiga- 
tion of the coking coal and geological 





NOVEMBER 

| Society for Applied Spectroscopy, 
New York City. 

1-5 Pacific Chemical Exposition, Cali- 
fornia Section, American Chemi- 
cal Society, San Francisco Civic 
Auditorium. 

2 Chicago Section, AIME. Ladies 
Night. J. P. Skinner on "Syn- 
thetic Sapphire." 

2-4 American Society of Civil Engi- 
neers, fall meeting, Washington. 

4 Columbia Section, AIME. 

7 Boston Section, AIME. 

7-10 AIChE, annual meeting, Pitts- 
burgh, Pa. 

7-12 International congress on tunne! 
driving in rock formation, organ- 
ized by the Societe de I'Industrie 
Minerale. Information on meet- 
ing available from French Mining 
Mission, 1322 |8th St., N. W., 
Washington, D.C. 

8 Delta Section, AIME. Problems 
of offshore drilling. 

8 East Texas Section, AIME. 

8-11 Industrial Minerals Division, 

AIME, Tampa, Fla. 

El Paso Metals Section, AIME. 

San Francisco Section, AIME. 

New York Section, AIME. Ladies 

Night. C. Goodman on “Atomic 

Energy.” 

10-11 National Air Pollution Sym- 
posium, Huntington Hotel, Pasa- 
dena, Calif. 

10-14 ASTM, first Pacific area na- 
tional meeting, San Francisco, 
Calif. 

11-12 Central Appalachian Section, 
AIME., and W. Va. Coal Mining 
_— Summit Hotel, Uniontown, 
a. 

1! Rio de Janeiro Section, AIME. 

12-14 Geological Society of America, 


“oof 


El Paso. 

14 Arizona Section, AIME, annual 
meeting, Pioneer Hotel, Tucson. 

15 Gulf Coast Section, AIME. 

15 Washington, D. C., Section, 
AIME. 

16 Southwest Texas Section, AIME. 





annual meeting, Hotel Cortez,’ 





Coming Meetings 


16-18 Industrial Hygiene Foundation, 
14th annual meeting, Mellon In- 
stitute, Pittsburgh. 

16-18 Geological Society of Amer- 
ica, annual meeting, Hotel Stat- 
ler, Washington, D. C. 

17 Carlsbad Potash Section, AIME. 

17 Utah Section, AIME. 

18 Oregon Section, AIME. 

18 St. Louis Section, AIME, joint 
meeting with Woman's Auxiliary. 

21 Detroit Section AIME. 

22 Montana Section, AIME. 

26 Wyoming Section, AIME, fall 
meeting, Townsend Hotel, Cas- 
per. 

27-Dec. 2 ASME annual meeting, 
Statler Hotel, N. Y. C. 

28 Alaska Section, AIME. 

28-Dec. 3 22nd Exposition of Chem- 
ical Industries, New York City. 


DECEMBER 


2 Columbia Section, AIME. 

4-7. AIChE, national meeting, Pitts- 
burgh, Pa. 

5 Boston Section, AIME. 

6 Society for Applied Spectros- 
copy, New York City. 

7 American Mining Congress, An- 
nual Business Meeting, New 
York City. 

7-9 Eighth Annual Conference, Elec- 
tric Furnace Steel Committee, 
Iron and Steel Division, AIME, 
Hotel William Penn, Pittsburgh. 

7 Chicago Section, AIME. W. C. 
Schroeder on synthetic liquid 
fuels. 

7 New York Section, AIME. L. E. 
Young on research in coal min- 
ing. 

8-10 Seventh Annual Conference, 

Electric Furnace Steel Commit- 

tee, lron and Steel Division, 

AIME, Hotel William Penn, Pitts- 

burgh. 

Rio de Janeiro Section, AIME. 

St. Louis Section, AIME, York 

Hotel. 

13 Delta Section, AIME. W. H. Skin- 
ner on gas condensate well cor- 
rosion problems. 


“oo 


13. East Texas Section, AIME. 

14 Connecticut Section, AIME. F. 
H. Wilson on intergranular part- 
ing of 70:30 brass. 

14 El Paso Metals Section, AIME. 

14 San Francisco Section, AIME. 

15 Carlsbad Potash Section, AIME. 

15 Utah Section, AIME. 

16 Oregon Section, AIME. 

26-31 AAAS, Penn zone hotels and 
Columhia Univ., New York City. 


JANUARY 1950 


18-20 American Society of Civil Engi- 
neers, annual meeting, New York. 

30-Feb. 3 AIEE, winter meeting, Hote 
Statler, New York. 


FEBRUARY 1950 


10 Southwestern Section, Open 
Hearth Steel Committee, Iron 
and Steel Division, St. Louis, Mo. 

12-16 Annual Meeting, AIME, Statler 
Hotel, New York City. 


APRIL 1950 


4-7. Nat'l Assn. of Corrosion Engi- 
neers, St. Louis. 

10-12 Open Hearth Conference, and 
Blast Furnace, Coke Oven and 
Raw Materials Conference, Neth- 
erlands Plaza Hotel, Cincinnati. 

19-21 American Society of Civil En- 
gineers, spring meeting, Los An- 
geles. 

23-26 American Ceramic Society, 
annual meeting, New York City. 

24-26 AMC Coal Convention, Neth- 
erlands Plaza Hotel, Cincinnati, 


Ohio. 


DECEMBER 1950 
7-9 Electric Furnace Steel Con- 


ference, Iron and Steel Div., 
Hotel William Penn, Pittsburgh. 


APRIL 1951 

2-4 Open Hearth and Blast Furnace, 
Coke Oven and Raw Materials, 
Conference, Iron and Steel Divi 
sion, Statler Hotel, Cleveland. 
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mapping of the Grassy quadrangle 
south of Sunnyside, Utah. Headquar- 
ters are in the Federal Bldg., Salt 
Lake City. The report of the Mount 
Gunnison quadrangle, in Colorado, is 
being processed for publication. 


Robert B. Johnston, formerly a stu- 
dent at the Otago School of Mines, is 
a mining engineer for the General 
Mining and Agency Co. in Kuala 
Lumpur, Malaya. 


Jesse C. Johnson has been appointed 
to the newly established post of dep- 
uty manager, AEC Raw Materials 
Operations Office, Washington. He 
had been assistant manager in charge 
of domestic production. He will assist 
Manager John K. Gustafson in ad- 
ministering the entire AEC program 
for the acquisition and production of 
all raw materials including uranium, 
used in the national atomic energy 
program. F. H. MacPherson, former 
manager of the Polaris-Taku Mining 
Co. in Vancouver, B. C., has been ap- 
pointed manager of the AEC Raw 
Materials Office in Grand Junction, 
Colo. 


Helene Klein, formerly on the staff of 
ME, is now in Paris. When last heard 
from, she was vacationing in Italy, 
but intended to return to Paris in the 
fall to find a job. 


Keith Kunze has taken the job of mill 
superintendent of the Central Eureka 
Foundry Co., Sutter Creek, Calif. He 
had been mill foreman for the Resur- 
rection Mining Co. 


Eric J. Langevad has resigned as ex- 
ploration engineer for the Electrolytic 
Zinc Co. of Australasia to accept the 
post of section manager for Kenya 
Consolidated Goldfields, Kitere, Kenya 
Colony, British East Africa. 


Herbert H. Lauer, plant manager of 
the Glens Falls Portland Cement Co. 
for the past 61% years, resigned that 
post on Sept. 30 to go into consulting 
engineering with headquarters in the 
Land Title Bldg., Philadelphia. Mr. 
Lauer has had over thirty years of 
cement and industrial plant design, 
construction, operation, and manage- 
ment experience both at home and 
abroad. 


S. H. Lorain, who has been chief of 
the Albany division mining branch of 
the Bureau of Mines, has transferred 
to the Alaska station of the Bureau 
at Juneau. 


Frank E. Love, who has been in 
Alaska for the U. S. Smelting Refin- 
ing and Mining Co., has returned to 
the States and is living in Boulder 
City, Nev. 


R. J. Mechin, manager of the Edwards 
Division at Balamt, N. Y., of the St. 
Joseph Lead Co., has moved to the 
Company’s New York office. 
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T. H. McClelland returned to Colom- 
bia on Oct. 14 after a five month vaca- 
tion in the States. He resumes his post 
of field manager for Asnazu Gold 
Dredging Ltd., at Asnazu. 





J. B. McKay 


J. B. McKay can be reached in care 
of Campbell Red Lake Mines, Balmer- 
town, Ont. He arrived there last 
March, getting in on the start-up of 
a 65-ton fluid-type roaster. Since the 
fluid-type roasters are not far beyond 
the development stage, he finds it 
most fascinating and when all the 
roasting plant problems are ironed 
out, there will still be plenty of work 
left on the metallurgy, since this may 
well be the most complex flow sheet 
of any gold mill anywhere. 


Ken Merklin has been transferred to 
Hibbing, Minn., as Mesabi range sales 
representative for the Western Ma- 
chinery Co. Galen de Longchamps re- 
cently resigned as manager of the 
Hibbing office to move to California. 


George F. Meyer, Jr., is with the en- 
gineering division of the Empire Zinc 
Co., Hanover, N. Mex. 


Robert A. Mitchell, with the RFC, has 
been transferred from Washington, 





Have You Done It? 


Have you remembered last 
month’s request for up-to-date 
information for the 1950 Direc- 
tory? Have you done anything 
about it? 

If you have a new address, a 
new company affiliation, a new 
job, please advise us. Your Di- 
rectory listing will be the same 
as it was in the 1948 edition if 
you haven’t brought headquar- 
ters up to date. And if and when 
you change that address, please 
include your previous address 
and Branch—Metals, Mining, or 
Petroleum— affiliation. 











D. C., to Los Angeles. His address 
there is 949 Mullen Ave. 


Crispin Oglebay has resigned as pres- 
ident of Oglebay, Norton and Co. He 
is chairman of the board. 


Khem W. Palmer, Jr., is working for 
the Bethlehem Collieries Corp. of 
Johnstown, Pa. 


William C. Peters, formerly a geolo- 
gist with the Empire Zinc Division of 
the New Jersey Zinc Co., is now on 
the faculty of Idaho State College as 
an instructor in geology. His home 
address is 201 Campus Drive, Poca- 
tello. 


Bruce R. Pickering is an underground 
mine worker for Blackwater Mines 
Ltd., Waiuta, New Zealand. 


Victor J. Pittson, formerly on the en- 
gineering staff of the Howe Sound 
Exploration Co., Snow Lake division, 
is now with Madsen Red Lake Gold 
Mines Ltd., Madsen, Ont. 


Morton E. Pratt, Jr., became metal- 
lurgist at the Round Mountain Gold 
Dredging Corp., Round Mountain, 
Nev., on Oct. 1. He had been research 
engineer for Yuba Consolidated Gold 
Fields. 





David C. Minton, Jr. 


David C. Minton, Jr., assistant to the 
director of Battelle Memorial Insti- 
tute, has been made executive in 
charge of sponsor relations and proj- 
ects development, acting as liaison 
between Battelle and industrial and 
governmental sponsors conducting re- 
search at the Institute. He has been 
with Battelle since 1941, except for a 
period during the war when he was in 
Washington with the war metallurgy 
committee of the National Academy 
of Science and National Research 
Council and the National Defense Re- 
search Committee of the Office of 
Scientific Research and Development. 


Walter R. Ziebell is an instructor at 
the University of Miami in the de- 
partment of geology, teaching min- 
eralogy, economic geology, historical 
and physical geology. 
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—lIn the Metals Branch — 


Charles R. Cook, Jr., is working as 
research metallurgist for the Tita- 
nium Division of the National Lead 
Co. at South Amboy, N. J. His mail 
goes to Box 284A, RFD 1, Metuchen, 
N. J. 


Gerrit De Vries recently moved to 
California where he is employed as a 
metallurgist with the Naval Ordnance 
Test Station in Pasadena. His home 
address is 1618 Brycedale Ave., 
Duarte, Calif. 


R. S. French and W. T. Toussaint, 
both with the Bridgeport Brass Co., 
received Master of Engineering de- 
grees from Yale last June. 


John E. Fries, Jr., is with the na- 
tional bearing division of the Ameri- 
can Brake Shoe Co., Meadville, Pa. 


A. F. Gallistel, Jr., has left the Min- 
neapolis Honeywell Co., where he was 
a design engineer, to become chief en- 
gineer for the Perfection Mfg. Co., 
Minneapolis, Minn. 


Paul Gordon is assistant professor of 
physical metallurgy in the depart- 
ment of metallurgical engineering at 
the Illinois Institute of Technology, 
Chicago. 





James C. Hartley 


James C. Hartley has been appointed 
a staff executive of Winchester Re- 
peating Arms Co., a division of Olin 
Industries, Inc., of New Haven, Conn. 
He will handle special assignments 
for the regional manager. Mr. Hart- 
ley was vice-president and general 
manager of Barium Steel and Forge, 
Inc., and had his own metallurgical 
consulting office in New York City. 


Earl A. Hasemeyer is employed as a 
metallurgical engineer by the West- 
ern Cartridge Co., East Alton, IIl. 


L. E. Householder transferred from 
the McCook plant as chief plant 
metallurgist to the main office of the 
Reynolds Metals Co., Richmond, Va., 
as assistant chief metallurgist. 
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Robert R. Kupfer has finished work 
for his B.S. degree in metallurgy at 
Montana School of Mines and is study- 
ing for his master’s degree in mineral 
dressing. His address is 1221 W. 
Porphyry St., Apt. 609, Butte. 





Paul D. Merica 


Paul D. Merica, executive vice-presi- 
dent of the International Nickel Co. 
of Canada, was elected a director of 
the Babcock & Wilcox Co. on Sept. 22. 


Gilbert M. Leigh became research 
engineer for the Colgate-Palmolive- 
Peat Co., Jersey City, N. J., on Sept. 1. 


Cc. R. Lillie, having recently com- 
pleted three years of graduate work 
at Carnegie Tech, has taken the post 
of technical aide to the committee on 
ship steel of the National Research 
Council, Washington. 


W. M. Mahan returned to his former 
headquarters at the Bureau of Mines 
sponge iron plant, Laramie, Wyo., 
after a six month transfer to the 
Bureau’s Salt Lake City Station. The 
Laramie plant is in standby condition 
with plans for the future indefinite. 


W. E. Mahin, recently appointed di- 
rector of research at the Armour Re- 
search Foundation, has been made a 
member of the National Research 
Council for a three-year period. He 
will represent the ASM. 


John D. Mitilineos graduated from 
the Colorado School of Mines last 
June and since then has been a metal- 
lurgical engineer with the American 
Platinum Works, Newark, N. J. 


Frank C. Moran became superinten- 
dent of smelting for Mount Isa Mines 
Ltd., Mount Isa, Queensland, Aus- 
tralia, on June i. 


F. D. L. Noakes recently gave up his 
post as lecturer in metallurgy at the 
Royal School of Mines, London, to 
take up a new job as refinery metal- 
lurgist with the Rhodesia Copper Re- 
fineries Ltd., N’kana, Northern Rho- 
desia. 


Edward P. Quick has been employed 
as a practice engineer in the blast 
furnace department of the Wheeling 
Steel Corp., Steubenville, Ohio, since 
graduating from Penn State last June. 


W. Spencer Reid is manager of the 
Utah Department of the American 
Smelting and Refining Co., Selby, 
Calif., succeeding R. D. Bradford, who 
is now general manager. 


Gene D. Selmanoff received his M.S. 
degree in metallurgy at the Univer- 
sity of Minnesota last July. Since 
then he has been working for the In- 
stitute for the Study of Metals at the 
University of Chicago. 


DuRay Smith resigned from the Union 
Spring and Mfg. Co., New Kensing- 
ton, Pa., on June 1, to live in Phoenix, 
Ariz., near his small citrus grove. His 
search for “that place in the sun” 
has taken him to 3030 N. 7th St., 
Phoenix. 





Morty Schussler 


Morty Schussler is working at the 
gaseous diffusion plant of the Carbide 
and Carbon Chemical Corp., Oak 
Ridge, Tenn., as a metallurgist in the 
metallurgy division. He was with the 
Caterpillar Tractor Co. 


Hubert C. Smith, chief metallurgist 
of the Great Lakes Steel Corp., has 
been made assistant vice-president in 
charge of metallurgical control. This 
new post was created in recognition 
of the increased responsibilities for 
production quality accompanying the 
plant’s expansion program. 


Harry H. Stout, Jr., has been made 
assistant director for contract ad- 
ministration for the Franklin Insti- 
tute, Philadelphia. After service in 
the Army, which he left with the rank 
of Lieutenant Colonel in the Ordnance 
Department, in 1946 he became di- 
rector of the new projects division of 
the Franklin Institute Laboratories 
for Research and Development. 


William R. Toeplitz, who is vice-presi- 
dent in charge of engineering re- 
search for the Bound Brook Oil-Less 
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Bearing Co., has been elected to the 
Company’s board of directors. 


Alexander R. Troiano, formerly on the 
staff at Notre Dame, is professor of 
physical metallurgy at Case Institute 
of Technology, Cleveland, Ohio. 





Cin 


Roy Erwin Swift 


Roy Erwin Swift, formerly of the 
faculty of the school of chemical and 
metallurgical engineering of Purdue, 
was awarded the degree of doctor of 
engineering by Yale in June. He has 
joined the faculty of the Mackay 
School of Mines at Reno to teach min- 
ing and metallurgy. 


R. J. Turney can be reached at Mount 
Isa Mines, Ltd., Mount Isa, Queens- 
land, Australia. 


Ferdinand L. Vogel, Jr., is working 
for the American Smelting and Re- 
fining Co., Barber, N. J., as a research 
metallurgist. His permanent address 
is 59 Freneau Ave., Matawan, N. J. 


R. U. Volterra has set up and com- 
pleted the plant of the Cia. Alberto 
Molho Metales Preciosos in Buenos 
Aires and is back with the Metals and 
Controls Corp., Attleboro, Mass., in 
charge of refining operations. 


Edward M. Wallace has formed a 
company, the Wallace Mfg. Co. in 
West Springfield, Mass., for the pur- 
pose of manufacturing and selling 
hand shears and allied products. 


John P. Warner has completed his 
period at Kerr-Addison Gold Mines 
Ltd. under the Ontario Mining As- 
Sociation’s postgraduate scheme and 
now has a permanent post with Fal- 
conbridge Nickel Mines Ltd. as a 
junior engineer in the metallurgical 
department. 


Jonathan M. Whitmer has been work- 
ing at the International Nickel Co. 
research laboratory, Bayonne, N. J., 
since his graduation from the Univer- 
sity of Kentucky. 


William F. Zerbe is vice-president in 
charge of operations, a newly created 
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post of the Central Iron and Steel Co., 
Harrisburg, Pa., subsidiary of Barium 
Steel. He had been general manager 
of operations. 


—In Petroleum Circles — 


Walter K. Arbuckle has a job with 
the British American Oil Producing 
Co. as a petroleum engineer trainee. 
He receives mail at P. O. Box 65, 
Taft, Texas. 


Robert M. Beatty is manager of the 
geological division of the American 
Republics Corp. at Houston, Texas. 


Stanley A. Bloch is a special instruc- 
tor in petroleum engineering at the 
University of Oklahoma, Norman. 


Chester U. Burk is a mechanical en- 
gineer in the Oklahoma-Kansas divi- 
sion of the Continental Oil Co., Ponca 
City, Okla. 


Robert H. Burns, formerly with the 
Knowlton Engineering Co., is an in- 
dependent consultant on petroleum 
development and production in Okla- 
homa City, Okla. 


J. R. Chestnolvick is with the Con- 
tinental Oil Co., Fair Bldg., Fort 


Worth, Texas. 


Arthur E. Creamer has the job of 
petroleum engineer trainee with the 
Gulf Oil Corp. production division. 
His mail goes to 1308 2nd St., Rosen- 
berg, Texas. 


L. Dean, Jr., is a junior engineer with 
the Pantepec Oil Co., El Roble Office, 
Apartado 888, Caracas, Venezuela. 


Gustav Egloff, director of research 
for the Universal Oil Products Co., 
Chicago, has been elected president of 
the Western Society of Engineers. 


H. B. Fuqua has changed his work 
and address from the Gulf Oil Corp., 
Houston, to the Texas Pacific Coal 
and Oil Co., Fort Worth 1, Texas. 


Page O. Greene is working as an en- 
gineer for the General American Oil 
Co. of Texas in Odessa. 


John W. Gregg is an assistant pro- 
fessor at the University of Alberta, 
Edmonton, Alta. 


Brooks Hall has been transferred to 
Billings, Mont., to help open a new 
office for the Stanolind Oil and Gas 
Co. there. 


J. M. Hansell has transferred to Cal- 
gary, Alta., as chief geologist for the 
Canadian division of the Sun Oil Co. 


Bob T. H. Hulsey is a member of the 
petroleum department of the Chase 
National Bank, New York City. 


J. B. Jones has transferred from 
Corpus Christi to San Antonio, Texas, 


to open a new office for the Halli- 
burton Oil Well Cementing Co. 


J. Pat Kidd, after graduation from 
the University of Oklahoma last Janu- 
ary, began working for the Delta 
Drilling Co. He can be reached in 
care of the Company, Box 2012, Tyler, 
Texas. 


Joseph L. Krieg recently graduated 
from Texas Tech and is now employed 
by the Transcontinental Gas Pipe Line 
Corp. as a progress engineer. 


R. A. Legeron has been transferred 
by the Schlumberger Well Surveying 
Corp. from Houston to Calgary, Alta., 
where he will be Canada area man- 
ager. 





J. J. Zorichak 


J. J. Zorichak resumed the chairman- 
ship of the Rangely Engineering Com- 
mittee on July 15, after a year with 
the API Dallas office. During the war 
he served with the PAW, and prior to 
that was with Stanolind in Tulsa. 


K. G. Mackenzie, assistant to vice- 
president of The Texas Co., was 
awarded a certificate of appreciation 
by the API at a dinner of the group’s 
refining division in Houston. 


Mahlon F. Manville is employed by 
the Sinclair Oil and Gas Co. He had 
worked for that company while at- 
tending L.S.U., from which he gradu- 
ated last June. 


Thomas J. McCroden received his 
Master of Science degree in geology 
at Stanford in September and took 
employment as a geologist in the ex- 
ploration department of the Standard 
Oil Co. of California, San Francisco. 


John A. McCutchin can now be ad- 
dressed in care of the Bay Petroleum 
Corp., 308 8th Ave. W., Calgary, Alta. 


John R. McKay is now addressed at 
the British American Oil Co., 209 6th 
Ave. W., Calgary, Alta. 


Jim W. Mims, who graduated from 
Texas A&M in June, is now employed 
as a field engineer with the North 
Basin Pools Engineering Committee 
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of Midland, Texas. His present resi- 
dence is Denver City, Texas. 


James D. Murdoch, Jr., is development 
and production engineer for Major 
Distributors Ltd., Edmonton, Alta. 


Oscar C. Person is with the Magnolia 
Petroleum Co. at Lake Charles, La., 
as a petroleum engineer trainee. 


George K. Peters, after graduating 
from the University of Pittsburgh 
with a B.S. in petroleum engineering 
in June, was employed by the Hono- 
lulu Oil Corp. in Taft, Calif., as an 
engineer in training. 


L. Merrill Rasmussen can be reached 
at Box 11, Seminole, Okla. He is a 
student engineer with the Gulf Oil 
Corp. 


R. J. Schneider is working with the 
Hughes Tool Co. in the Rocky Moun- 
tain division, stationed at Vernal, 
Utah. He-is field man in northwest 
Colorado and northern Utah. 


Robert R. Shaffer, who recently gradu- 
ated from the University of Southern 
California after earning his B.S. de- 
gree in petroleum engineering, is em- 
ployed by the Stanolind Oil and Gas 
Co. in Levelland, Texas. 


Robert C. Shields is working for The 
Texas Co., 1115 Milburn, Odessa, 
Texas, as a petroleum’ engineer 
trainee. 


Warren A. Sinsheimer, Jr., has the 
job of petroleum engineer with De- 
Golyer & MacNaughton, consulting 
petroleum engineers of Dallas. 


S. Anthony Stanin received a B.S. 
degree in geology from the University 
of Utah in June and took employment 
with the Phillips Petroleum Co. He is 
at present a trainee with a seismo- 
graph unit in Wyoming, where he is 
addressed in care of the Company, 
Box 422, Lander. 


Paul D. Torrey became president of 
Lynes, Inc., a little over a year ago 
and has gradually discontinued his 
consulting work. Lynes, Inc., is en- 
gaged in the design and development 
of new tools for selective chemical 
treatment of oil and gas wells, and 
for the precise control of the injec- 
tion and production of fluids from 
wells. He devotes a good deal of his 
time to the application of the Com- 
pany’s equipment to gas-oil ratio con- 
trol, for the exclusion of water, and 
in secondary recovery and pressure 
maintenance operations. A new office 
and plant was recently opened at 
7042 Long Drive, Houston. 


William J. Turner is working in Dal- 
las, Texas, as a junior engineer with 
the Atlantic Refining Co. 


Harold G. Vanhorn received a M.S. 
degree from Texas A&M in Septem- 
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ber. He is employed by the Shell Oil 
Co. as a junior exploitation engineer 
in the New Orleans area. 


Richard H. Widmyer is a petroleum 
engineer trainee with The Texas Co. 
at New Iberia, La. 


Trevor G. Williams is assistant pro- 
duction engineer for the Anglo-Iran- 
ian Oil Co., Abadan, S. Iran. 


— Dhituaries-———— 





H. Norton Johnson 


H. Norton Johnson (Member 1919), 
a geologist who had worked in New 
Zealand and the Philippines as well 
as in the States, died July 26 at his 
home in Santa Barbara, Calif. He 
was professor of geology at West- 
mont College at the time of his 
death and was considering an offer 
by the Afghanistan Government to 
head a department of geology and 
mining in a school that government 
plans to open. Dr. Johnson received 
degrees from Amherst, Columbia, and 
Harvard, the latter a doctorate in 
1932. He worked for Anaconda and 
the U. S. Forest Service and then, in 
1910, went to New Zealand to find a 
lost vein of gold. This venture was 
successful and he became general 
superintendent of the Consolidated 
Gold Fields of New Zealand. He re- 
turned to the States to work for 
Phelps Dodge, U. S. Smelting, Gen- 
eral Petroleum Corp., and the Metro- 
politan Water District, then went to 
the Philippines for the National De- 
velopment Co., returning in 1940. 


Charles Tyndale Evans (Member 
1919), chief metallurgist for the 
Elliott Co., died May 13, 1949. Born 
at Glen Moore, Pa., in 1872, he studied 


‘at Dickinson College, University of 


Pennsylvania, and Harvard. For 
twenty years he taught school and 
then in 1918 switched to the indus- 
trial field as chief metallurgist of the 
Cyclops Steel Co. in Titusville, Pa. 
By 1936 he was vice-president of the 
Universal-Cyclops Steel Corp. 


Dwight Hugh Fortine (Member 1938), 
chief geologist for the California 
division of the Barnsdall Oil Co., died 
on Aug. 3. His death came at the age 
of 44 and followed the death of his 
wife Alice by two days. After receiv- 
ing his A.B. degree from Stanford in 
1926, he went to work for the Miley 
Exploration Co. as assistant petro- 
leum engineer. He spent three years 
in Venezuela as exploration geologist 
for the Caribbean Petroleum Co., re- 
turning to California in 1931 to enter 
the employ of the Barnsdall Oil Co. 


Thomas J. Barbour (Member 1897), 
consulting engineer of San Francisco, 
is dead. For many years he was presi- 
dent of the Barbour Chemical Works. 
In the 1920’s he opened a consulting 
office in San Francisco. 


Russell Johnson Parker 


AN APPRECIATION BY ANTON GRAY 
Russell Parker (Member 1944) died 
Sept. 9 in the crash of a Quebec Air- 
lines plane that took the lives of 
two other Kennecott officers. Russell 
Johnson Parker was born in Olney 
Springs, Colo., and received his edu- 
cation in mining engineering at 
the Colorado School of Mines, gradu- 
ating in 1919. Shortly after leaving 
the School of Mines, he went to the 
Belgian Congo. There he was engaged 
in diamond prospecting and produc- 
tion for the Foretminiere. 

About 1925, Mr. Parker became 
interested in the copper possibilities 
of Northern Rhodesia, about which 
very little was known at that time. 
He went to London, joined A. Chester 
Beatty in the Selection Trust, Ltd., 
and was associated with that group 
until he came to the United States in 
1940. While with the Selection Trust 
he examined for them the copper 
prospects of Rhodesia, and it is almost 
wholly due to his recognition of the 
possibilities of these deposits that 
led the Selection Trust to undertake 
the developments which resulted in 
the successful operations now known 
as the Roan-Antelope and Mufulira 
mines. 

Shortly before the war, Mr. Parker 


Necrology 
Date 


Elected Name Date of Death 


1937 Army Adams Aug. 20, 1949 
1940 Ralph M. Bowman June 18, 1949 
1946 George F.Campbell June 18, 1949 
1944 H. M. Faust Sept. 19, 1949 
1903 Herbert C.Greer August, 1948 
1919 H. Norton Johnson July 26, 1949 
1917 James D. Jones Unknown 
1930 J. H. G. Monypenny 1949 
1921 Sydney L. Palmer May9, 1949 
1916 Rudolph Porter July 10, 1949 
1926 Arthur M.Robinson June 27,1948 
1938 Joseph M. Thiel July 16, 1949 


1937 Joseph A. Tennant Unknown 
1918 John E. Thomas Aug. 20, 1949 
1914 Arno S. Winther Unknown 
1918 Fred L. Wolf Sept. 27, 1949 
1936 Joseph C. Yob Feb. 18, 1949 
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Russell J. Parker 


was made managing director of the 
Consolidated African Selection Trust, 
and he left his position in 1940 to 
come to the Kennecott Copper Corp. 
as assistant to the president. In 1948 
he was made a vice-president of Ken- 
necott, and put in charge of the Cana- 
dian titanium development. 

Russell Parker’s achievements in 
his profession, as indicated in this 
very brief outline, were many, but 
his greatest achievements were not 
technical. In Africa, in London, in 
Colorado, and in New York all the 
people with whom he worked became 
and remained his friends. The greatest 
tribute that has been or can be paid 
him is the inquiry that has been made 
wherever he has worked, ‘When is 
Parker coming back ?’’ 


Earl Tappan Stannard 


AN APPRECIATION BY C. T. ULRICH 


Earl Stannard (Member 1920) was 
killed Sept. 9 in the crash of a Quebec 
Airways plane. Earl Tappan Stan- 
nard was born in 1882 at Chittenango, 
N. Y. He attended the Sheffield Scien- 
tific School at Yale and graduated in 
1905 in the mining course. He then 
continued for one additional year in 
the graduate school. 


His first experience after leaving 
Yale was with the Federal Lead Co. 
in Missouri. In 1911 he was employed 
by the Braden Copper Co. in Chile 
and for three years was general su- 
perintendent of concentrators and, as 
such, was in charge of both construc- 
tion and operation of the mills. 

In 1914 he left Chile for Alaska, 
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Earl T. Stannard 


subsequently becoming manager of 
both the Kennecott and Latouche 
properties of the Kennecott Copper 
Corp., with general supervision over 
the railroad which served the mines 
at Kennecott. 

In 1920 he went to Seattle as gen- 
eral manager of the Kennecott prop- 
erties located in Alaska, of the Alaska 
Steamship Co., and of the Copper 
River and Northwestern Railway Co. 
In 1923 Mr. Stannard was made vice- 
president of the Kennecott Copper 
Corp. and in 1929 he moved to New 
York where he also became vice-presi- 
dent of Braden Copper Co. and of 
other subsidiaries. In May, 1933, Mr. 
Stannard was elected president of 
Kennecott and Braden and continued 
in these positions until the day of his 
death. He was also, for a number of 
years, a director of J. P. Morgan & 
Co. and the Johns-Manville Corp. 

In 1936 an honorary degree of Doc- 
tor of Engineering was conferred 
upon him by the Michigan College of 
Mining and Technology. In 1937 the 
King of Belgium named him a Com- 
mander of the Order de la Couronne. 

Endowed with a keen and 
sound business judgment, he was also 
possessed of the highest principles 
and a gracious and charming person- 
ality. A man of great energy and 
capacity for work, he gave unspar- 
ingly of his time and efforts. All these 
admirable qualities combined to make 
him a wise and effective leader of the 
Corporation and an outstanding per- 
sonality in the industry, not only in 
the United States and Chile, but 
throughout the world. 


mind 





Arthur D. Storke 


Arthur D. Storke 


AN APPRECIATION BY FRED SEARLS, JR. 


Arthur D. Storke died Sept. 9 in the 
Quebec Airways tragedy that took 
the lives of 22 other persons, including 
two of his colleagues, officers of the 
Kennecott Copper Corp. 

Arthur Storke was born at Auburn, 
N. Y., May 21, 1894. He attended 
Leland Stanford in 1913, and the Uni- 
versity of Colorado in 1914 and 1915. 

In 1916, he entered the employ of 
Climax Molybdenum and in 1917 be- 
came assistant superintendent. The 
rigors of the Climax location impaired 
his health and the American Metal 
Co., which even at this early date 
appreciated his character and ability, 
was glad to transfer him to Joplin as 
its local representative. 

In 1918, he enlisted in the 27th 
Engineers, an exceptional regiment 
of army troops formed, like the Brit- 
ish tunneling companies, for mine 
warfare and combat shelter construc- 
tion. 

On demobilization, Storke worked 
out of San Francisco as an indepen- 
dent engineer and, with Carl O. 
Lindberg and others, on the examina- 
tion and management of properties 
from Central America to Alaska until 
the end of 1925. In 1926, Climax hav- 
ing re-opened in 1925, he returned to 
that operation as general superinten- 
dent. There he not only made prompt 
improvement in the mining methods, 
but initiated development work that 
in 1927 led to the discovery of the 
present large orebody. In that year, 
he was again transferred to the Amer- 
ican Metal Co., and proceeded to 
Africa, as assistant to H. S. Munroe. 
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His confirmation of the favorable opin- 
ion of the Rhodesian copper belt in 
sedimentary rocks, held in early 1928 
by few American engineers, other 
than Parker, Sussman, and one or two 
more, insured participation by the 
American Metal Co. in the financing 
of Roan Antelope and the projects 
that later were included in Rhodesian 
Selection Trust. 

Storke’s part in bringing into pro- 
duction the Roan and Mufulira prop- 
erties during 1929 and the dark days 
that followed it, are well known to 
the mining fraternity on both sides of 
the Atlantic; but perhaps only the 
relatively few remaining American 
engineers, who were involved in these 
and the contemporaneous efforts at 
Rhokana, can fully realize the prob- 
lems—not only of mining methods 
and metallurgy, but also of native 
labor, personnel from three nations, 
colonial government relations, and 
distance from base, with which the 
early stages of these developments 
had to struggle. As D. D. Irwin writes, 
his success was “a tribute to person- 
ality, tact, all-around ability, and 
good judgment.” His energy and ca- 
pacity are evidenced by the fact that 
before these operations were in full 
swing, Storke also functioned as man- 
aging director of Selection Trust, con- 
trolling the management of the to- 
tally different operations of Trepca 
and Beatty’s alluvial diamond mines. 

Storke’s services to England, his 
adopted country, during the recent 
war will probably never be fully 
known for much of it was in Air 
Force intelligence; but it is fair to 
say that his work as mineral adviser 
to the Ministry of Supply was out- 
standing and, of itself, well merited 
his decoration as C.M.G. by the King 
in 1947 “for mining development in 
the Colonial Empire.” 

It is perhaps less generally known 
that Storke’s early recognition of the 
possibilities of the O’okiep District 
and, particularly, his more recent vig- 
orous espousal of the purchase and 
unwatering of the Tsumeb property 
in South West Africa, had much to do 
with the success of these enterprises. 

However, this is an appreciation, 
not a biography. Kennecott has lost 
the services of a man who would have 
upheld its leadership and its tradi- 
tions, and carried them further; and 
as future services are worth most in 
the future, Kennecott has lost the 
most. But it is perhaps we in the 
Metal Company and Newmont, who 
have known Storke longer, who have 
been in the past, and recently, bene- 
ficiaries of his initiative, ability, and 
judgment, who have sat with him as 
directors and friends, and worked 
with him on common problems—it is 
perhaps we who will most miss his 
cheery smile and his quiet words of 
wisdom and good sense. God give him 
the rest he has earned. 
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Arthur Michael Robinson (Member 
1926), mining consultant whose work 
had taken him all over the globe, died 
in England on June 27, 1948. He was 
born at Clitheroe, England, in 1892. 
The first World War interrupted his 
studies at the Royal School of Mines 
but he received his degree in 1920. 
His first mining job was in Ireland; 
then he returned to London to work 
for the Palmer Foundry and Engi- 
neering Co. and later for the “SG” 
Minerals Syndicate Ltd. In 1924 he 
went to Par Treves, France, as chief 
surveyor to the Mines de Villemagne. 
In the 1930’s he worked for Mount Isa 
Mines, New Guinea Goldfields and 
Gold Coast Banket Areas Ltd. and 
since then had done consulting work. 


Alfred Clark Stoddard (Member 
1917), chief mining engineer for the 
Inspiration Consolidated Copper Co., 
died on July 15. He joined the Inspi- 
ration staff in 1912 and worked for 
the Company until his death. Born 
at Denver in 1879, he received his 
M.E. degree from the Michigan Col- 
lege of Mines. He had worked for the 
O.D. Copper Mining and Smelting Co. 
and the New York and Honduras 
Rosario Mining Co. 


Joseph A. Tennant (Member 1937), 
president of the Tennant Co. of Hous- 
ton, is dead. After receiving his B.A. 
degree from the University of Texas 
and his S.B. degree from MIT, he be- 
came industrial engineer for the 
Rochester Railway and Light Co. 
After a year as consulting city engi- 
neer for Houston, he became presi- 
dent of the consulting engineering 
concern that bore his name. He was 
also vice-president of the Abercrombie 
Pump Co. and the Rio Grande Eastern 
Railway Co. 


Joseph Mathias Thiel (Member 1938), 
mining geologist, died at Joplin, Mo., 
on July 16, 1949, following several 
months’ illness. He was born in St. 
Paul, Minn., on March 3, 1899, and 
was a graduate of the University of 
Minnesota School of Geology. Practi- 
cally all of his professional career 
was spent in the Central States, first 
with the Wisconsin Geological Sur- 
vey, then for nearly ten years, begin- 
ning in 1920, with the Missouri Geo- 
logical Survey where he was in charge 
of its Joplin branch. He then worked 
with the U. S. Geological Survey for 
nearly two years. In 1935, Mr. Thiel 
joined the geological staff of George 
M. Fowler, Consulting Geologist, 


-where he was employed continuously 


until his death. The excellence of Mr. 
Thiel’s work is attested in many maps 
and other data that were published 
by the Missouri Geological Survey 
and in thousands of his recorded ob- 
servations pertaining to the stratig- 
raphy of the Tri-State mining district. 


John Elmer Thomas (Member 1918), 
widely known oil man and geologist, 
died Aug. 20 in Fort Worth, Texas. 
He had returned only recently from 
Italy where he investigated the oil 
reserve of the Po Valley for the Ital- 
ian Government. Mr. Thomas, a na- 
tive of Ohio, began his career, after 
graduating from the University of 
Chicago, with AS&R. He served as 
geologist for several oil companies 
and in 1917 went into consulting work. 
He was a member of the volunteer 
committee on petroleum economics 
for the Federal Oil Conservation 
Board and later was associate chief 
of the fuel section of the OPA. He 
also served as special assistant to the 
deputy petroleum co-ordinator. 


Charles Erb Wuensch 


AN APPRECIATION BY 
Puiuie J. MCGUIRE 


Charles Erb Wuensch, familiarly 
known as “Erb” to his many and 
widely distributed friends throughout 
the Western mining world, died Aug. 
27 in San Francisco. In his 57 years 
he firmly established his ability as an 
inventor and an engineer. He was 
always eager to help anyone in need 
and his friendliness and generosity 
will be greatly missed by all who knew 
him. 

Mr. Wuensch received an E.M. de- 
gree from Colorado School of Mines 
in 1914 where he participated in ath- 
letics and showed early technical tal- 
ent. After two years’ experience with 
Empire Zinc, he went to Central 
America for a year on geological 
work. Subsequent engagements were 
with Thane Exploration Co., American 
Smelting & Refining, U. S. Smelting, 
and consulting work up to 1927. 

Locating then in Joplin, Mr. 
Wuensch became so interested in 
making the Missouri-Kansas Zinc 
Corp. a success that he developed the 
differential density (heavy media) 
sink float process that has since come 
into wide general use. 

The move from Joplin, Mo., to San 
Francisco was made about 1940. 
Since then, consulting work in mining 
and metallurgy in the United States, 
Mexico, and Central America took up 
part of his time. However, the pri- 
mary interest throughout the life of 
Mr. Wuensch was invention, which he 
pursued with tremendous energy along 
many lines. Besides the sink float 
process mentioned above which is at 
present his best known development, 
his inventive mind covered a wide 
range of ideas. He also contributed 
technical articles for publication to 
advance the development and general 
knowledge on many of the above sub- 
jects. 

The mining industry will miss his 
untiring energy and inventive enthu- 
siasm and his friends will miss even 
more the man himself, sociable, kindly 
and generous. 
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— Proposed for Membership ——— 


Total AIME membership on Sept. 30, 1949, was 
15,988; in addition 4427 Student Associates were 
enrolled. 

ADMISSIONS COMMITTEE 


James L. Head, Chairman; Albert J. Phillips, 
Vice-Chairman; George B. Corless, T. B. Counsel- 
man, lvan A. Given, Robert L. Hallett, Richard 
D. Mollisen, and John Sherman. 

Instituie members are urged to review this list 
2s soon as the issue is received and immediately 


ARIZONA 

Ajo PAPKE, KEITH GEORGE. 
(C/S—S-J). Assistant engineer, 
Phelps Dodge Corp. 

Hayden—OWEN, JOHN WILLIAM. 
(C/S—S-J). Junior engineer, Kenne- 
cott Copper Corp. 

Morenci —- ALEXANDER, ALBERT 
LEONARD. (C/S—S-J). Assistant 
shift foreman, Phelps Dodge Corp. 
Superior—PETERSON, ROY ERN- 
EST. (C/S—S-J). Trainee, Magma 
Copper Co. 


ARKANSAS 

Malvern—ALLEN, ROBERT ALVA, 
JR. (J). Mineralogist, Baroid Sales 
Division, National Lead Co. 

State College — KEETON, JOHN 
RICHARD. (C/S—S-J). Engineering 
instructor, Arkansas State College. 


CALIFORNIA 

Alhambra — ALLINDER, WILLIAM 
FREDERICK. (C/S—S-J). Petroleum 
engineer, Seaboard Oil Co. of Dela- 
ware. 

Altadena — SLATTERY, HARRY 
WILLIAM. (J). Engineer, Oil Prop- 
erties Consultants. 
Bakersfield—ARMBRUSTER, EARL 
AUGUST. (M). Division exploitation 
engineer, Shell Oil Co. BETHEL, 
FRANKLIN THOMAS. (C/S—S-J). 
Senior core analyst, Superior Oil Co. 
Bellflower — FULLERTON, HAL 
BRADFORD, JR. (C/S—S-J). Engi- 
neer in training, The Texas Co. 
Concord—-VOGT, WILLIAM A. (M). 
Project engineer, Kaiser Engineering, 
Inc. 

Hollywood—RIEGLE, JOHN, JR. 
(M). Petroleum engineer, Southern 
California Gas Co. 

Long Beach—KEALER, RAYMOND 
CHESTER. (M). Self employed. 
VOGEL, LEE CHARLES. (J). Chem- 
ist. Oil Well Research, Inc. 
Montrose—WHITLOCK, REGINALD 
RAY. (C/S—S-J). 

Playa Del Rey—GRANER, JESSE 
BLAINE. (C/S—S-J). Petroleum en- 
gineer, Graner Oil Co. 

San Francisco — WEBER, MARY 
HILL. (J). Mining geologic aid, Cali- 
fornia Division of Mines. 

San Leandro— LAMBERT, EARL 
FREEMAN. (C/S—S-J). Assistant 
geologist, San Luis Mining Co. 

South Gate — EDSON, THOMAS 
FARRER. (M). Executive vice-presi- 
dent, A. R. Mass Chemical Co. 
Walnut Creek—BRUTON, WILLIAM 
CHARLTON. (AM). District sales 
manager, American Manganese Steel 
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to wire the Secretary's Office, night message 
collect, if objection is offered to the admission 
of any applicant. Details of the objection should 
follow by air mail. The Institute desires to ex- 
tend its privileges to every person to whom it 
can be of service but does not desire to admit 
persons unless they are qualified. 

In the following list C/S means change of status; 
R, reinstatement; M, Member; J, Junior Member; 
AM, Associate Member; S, Student Associate; F, 
Junior Fereign Affiliate. 


Division, American Brake Shoe Co. 
Whittier—ATKINS, EARLE RICH- 
ARDSON, JR. (J.) Associate produc- 
tion engineer, Union Oil Co. of Cali- 
fornia. MONROE, REX. (C/S—J-M). 
District sales manager, refinery divi- 
sion, Sivyer Steel Casting Co. PRES- 
TON, FLOYD W. (C/S—S-J). Assis- 
tant research engineer, California 
Research Corp. 


COLORADO 
Climax—-LEINON, CLYDE HENRY. 
(C/S—S-J). Engineer, Climax Molyb- 
denum Co. 
Denver—RITTER, ETIENNE AL- 
PHONSE. (R—M). Mining engineer, 
Cripple Creek Mines. 
Durango—ROBERTS, DAVID. (C/S 
—J-M). Major, Corps of Engineers, 
U. S. Army. 
Golden — SINHA, BINDESHWARI 
NARAIN. (AM). Assistant geologist, 
Geological Survey of India. 
Ouray—HALLOCK, JOHN ROBERT 
(C/S—S-J). Mill helper, Idarado Min- 
ing Co. TAYLOR, I. ROBERT. (C/S 
S-J). Sampler, Idarado Mining Co. 


CONNECTICUT 
Bridgeport—STEVENS, MARSHALL 
WILLIAM. (C/S—S-AM). Foundry 
metallurgical engineer, General Elec- 
tric Co. 

Greenwich—STARR, H. DANFORTH. 
(AM). Assistant to president, Cerro 
de Pasco Copper Corp. 
Plymouth—TROUT, DELMAR EV- 
ERETT. (C/S—S-J). Metallurgist, 
Scovill Mfg. Co. 

Stamford—WARK, CARLOS RICH- 
ARD. (C/S—J-M). Metallurgical en- 
gineer, American Cyanimid Co. 


DISTRICT OF COLUMBIA 
Washington —- ONODA, KIYOKO. 
(C/S—S-J). Mineralogist, U. S. Geo- 
logical Survey. 


FLORIDA 

Plant City—-CATHCART, JAMES 
BACHELDER. (C/S—J-M). Geolo- 
gist, project chief, Florida phosphate, 
U. S. Geological Survey. 


GEORGIA 


Gainesville — CASTLEBERRY, 
DOUGLAS. (C/S—S-J). 


IDAHO 

Kellogg—LOMAS, RAYMOND ED- 
WARD. (M). Mine superintendent, 
Sunset Minerals, Inc. 


ILLINOIS 
Alton—HASEMEYER, EARL AL- 


BERT. (C/S — S-J). Metallurgist, 
Western Cartridge Co. 
Chicago—ELLIS, JOSEPH MAT- 
THEW. (C/S—S-J). Equipment test 
engineer, Ingersoll-Rand Co. FREY, 
E. LEE, JR. (C/S—S-J). Plant meta!- 
lurgist, micro-cast division, Austenal 
Laboratories. GLASSER, JULIAN. 
(M). Research metallurgist, Armour 
Research Foundation. HEIKKINEN, 
LILIAN MAY. (C/S—S-J). Labora- 
tory technician, Institute for the 
Study of Metals, University of Chi- 
cago. 
Chicago Heights--SHUBERT, FRAN- 
CIS LAWRENCE. (C/S — S-J). 
Metallurgist, Combustion Engineer- 
ing-Superheater, Inc. 
Elmhurst—FOOTE, FRANK G. (C/S 
J-M). Division director, Argonne 
National Laboratory. 
Galena—DALE, CLAUDE OLIVER. 
(C/S—J-M). Mining engineer, Eagle 
Picher Mining and Smelting Co. 


INDIANA 

Bloomington — BARUA, VICTOR 
FELIX. (J). Assistant geologist, 
Ground Hog unit, American Smelting 
and Refining Co. 

Crown Point —-GORSKI, RICHARD 
ALFRED. (C/S—S-J). Foreman re- 
lief trainee, Carnegie-Illinois Steel 
Corp. 

East Chicago—BARRETT, DONALD 
J. (J). Mill trainee, Inland Steel Co. 
Gary MICKELSON, CEDRIC 
GROPPER. (C/S—J-M). Research 
metallurgist, American Steel Foun- 
dries. 
Hammond—MORTON. RAYMOND 
LEWIS. (C/S—S-J). Staff assistant, 
blast furnace, Wisconsin Steel Works, 
International Harvester Co. 
Indianapolis — SHERWOOD, SAM- 
UEL FERGUSON. (AM). Assistant 
to the president, Central Indiana 
Coal Co. 
Linton—DUKES, WILLIAM 
WEAVER. (M). Design engineer, 
Central Indiana Coal Co. and Sher- 
wood-Templeton Coal Co. 
Whiting—-BAUMANN, GEORGE M. 
(C/S—J-M). Assistant to the man- 
ager, Federated Metals. division, 
American Smelting and Refining Co. 


1OWA 
Fort Dodge—HARVEY, ALFRED S&S. 
(C/S—S-J). Chief of party, Glenn H. 
Miller. 


KANSAS 

Eureka—HAUGH, WENDELL JOE. 
(M). District engineer, Tidewater 
Associated Oil Co. 

Great Bend—TERRY, LOUIS LY- 
MAN. (R, C/S—S-M). Electric pilot 
engineer, Dowell Incorporated. 
Holyrood HARRY, EDWARD 
BROOKE, JR. (C/S—S-J). Engineer 
trainee, Sohio Petroleum Co. 
Hutchinson—COSHOW, ROBERT G. 
(C/S — S-J). Production engineer, 
Skelly Oil Co. 

Sunflower — CASSIDA, WALTER. 
(C/S—S-J). Core drill supervisor, 
Continental Oil Co. 

Wichita — DICKEY, LEONARD 
CLAUDE. (C/S-—S-M). Petroleum 
engineer, U. S. Air Force. SPRING- 
ER. FREDERICK MICHAEL. (C/S— 
S-J). 
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KENTUCKY 


Henderson—CHARLEY, THEODORE 
EUGENE. (C/S—J-M). 


LOUISIANA 

Grand Isle — TRUBY, LESTER 
GEORGE, JR. (C/S—S-J). Junior 
petroleum engineer, Humble Oil and 
Refining Co. 

Jefferson Parrish—- HANSEN, 
CHRISTIAN ANDREAS, JR. (J). 
Junior petroleum engineer, Humble 
Oil and Refining Co. 
Lafayette—AULICK, BURTON WIL- 
SON. (M). Division engineer, Halli- 
burton Oil Well Cementing Co. 
Monroe—BROWN, KERMIT EARL. 
(C/S—S-J). Junior petroleum engi- 
neer, Stanolind Oil and Gas Co. 
Shreveport — CRAIG, WILLIAM 
LAIRD. (C/S—J-M). Production en- 
gineer, Arkansas Louisiana Gas Co. 
FOWLER, HENRY FLOREY. (C/S 
—J-M). Chief zone geologist, Gulf 
Refining Co. 


MARYLAND 


Sparrows Point—STOTT, CHARLES 
T. (C/S—J-M). Test engineer, Beth- 
lehem Steel Co. 

University Park— PANEK, LOUIS 
ANTHONY. (C/S—J-M). Roof con- 
trol research engineer, Bureau of 
Mines. 


MASSACHUSETTS 


Belmont—OBERG, FRED NELSON. 
(C/S—J-M). Research engineer, Divi- 
sion of Industrial Co-operation, MIT. 
Westboro—JOHNSON, CARL GUN- 
NARD. (M). Associate professor, 
Worcester Polytechnic Institute; vice- 
president, Presmet Corp. 


MICHIGAN 


Dearborn—THOMAS, JOHN MAR- 
ION. (C/S—S-J). Metallurgical engi- 
neer, Hoskins Mfg. Co. 
Detroit—PRAKKEN, JOHN COOK. 
(C/S — S-J). Plant metallurgist, 
Chrysler Corp. 

Pontiac —- HEID, WILLIAM KEN- 
NEDY. (C/S—S-J). Foreman, Pon- 
tiac division, General Motors Corp. 
Ypsilanti — RAYNOR, CLARENCE 
LeROY. (C/S—J-M). Metallurgical 
supervisor, Hoskins Mfg. Co. 


MINNESOTA 

Duluth—MIELKE, MORRIS VERNE. 

(C/S—J-M). Assistant concentration 

engineer, Oliver Iron Mining Co. 

Hibbing—SUDASNA, PISOOT. (C/S 

—S-J). Mining engineer, Hibbing- 

a district, Oliver Iron Mining 
0. 

Minneapolis—DeMONEY, FRED W. 

( =. Instructor, University of Minne- 

sota. 

Nashwauk — VIANT, MELVIN Le- 

ROY. (C/S—S-M). Mine engineer, 

Cleveland Cliffs Iron Co. 

St. Paul—-BECK, WARREN RAN- 

DALL. (M). Section leader, Minne- 

sota Mining and Mfg. Co. 

Virginia WEILER, CHARLES T. 

(C/S—J-M). Industrial engineer, In- 

ter-State Iron Co. 

Winona—BROM, LEO JOHN (C/S— 

J-M). Metallurgist, Brom Machine 

and Foundry Co. 


MISSOURI 
Annapolis—SUTTON, GLEN WOOD. 
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(J). Industrial engineer, Tennessee 
Coal, Iron and Railroad Co. 

Bonne Terre— PETERSEN, KEN- 
NETH CHARLES. (J). Surveyor, St. 
Joseph Lead Co. 

Desloge — HARTER, WARREN 
FRANCIS. (C/S—S-J). Surveyor, St. 
Joseph Lead Co. 

Flat River — SORKIN, JEROME 
HERBERT. (C/S—S-J). Surveyor, 
St. Joseph Lead Co. 
Fulton—ANDERSON, GEORGE Mc- 
CRAE. (C/S—S-J). Mining engineer, 
Harbison-Walker Refractories Co. 
Kirkwood — FASER, JACK FRED. 
(R, C/S—S-J). Sales engineer, In- 
gersoll-Rand Co. 

Overland — MOULTON, BERNARR 
GAMMILL. (R, C/S-J-M). Sales en- 
gineer, Ingersoll-Rand Co. 
Potosi—CHANEY, JAMES BYRON. 
(C/S—S-J). Engineer, Baroid Sales 
Division, National Lead Co. 
Rivermines —McHENRY, L. 
CHARLES. (C/S — S-J). Engineer, 
Tennessee Coal, Iron and Railroad 
Co. WAGNER, RICHARD EDWIN. 
(R—M). Geologist, St. Joseph Lead 
Co. 

Rolla—HASKELL, DONALD FOR- 
REST. (C/S—S-J). 

St. Louis—GEHLSEN, REIMER G. 
(M). Sales manager, Joy Mfg. Co. 
Sedalia—QUINN, JOSEPH S. (C/S 
—S-J). Engineer in training, Allis- 
Chalmers Mfg. Co. 

Webster Groves — GOSEN, JOHN 
WILLIAM. (C/S—S-J). 


MONTANA 


Butte—SIMPKINS, GEORGE ROB- 
ERT. (C/S—S-J). Assistant mining 
engineer, Anaconda Copper Mining 
Co. 

Cut Bank—LADD, J. BERTRAM. 
(C/S—S-J). Petroleum engineer 
trainee, The Texas Co. 

Great Falls—-ALF, ALFRED IM- 
MANUEL. (R, C/S—JA-M). Superin- 
tendent, zinc electrolyzing and cad- 
mium departments, Anaconda Cop- 
per Mining Co. GRAHAM, THOMAS 
KENNEDY. (M). Assistant superin- 
tendent of zinc plant. Anaconda Cop- 
per Mining Co. JACKSON, MERYL 
ARTHUR. (M). Chief chemist, Ana- 
conda Copper Mining Co. SMITH, 
JAMES FRANCIS. (R, C/S—JA-M). 
Assistant superintendent, copper re- 
fineries, Anaconda Copper Mining Co. 
WEVER. GUY THOMAS. (M). Su- 
perintendent of indium and rare ma- 
terials department, Anaconda Cop- 
per Mining Co. 


NEVADA 

Reno—WELLS, ROBERT LEWEL- 
LYN. (J). 

Searchlight—-MOORE, FRANK 
CHARLES. (C/S—S-J). Engineer, 
Searchlight Homestake Mining Co. 


NEW JERSEY 

Franklin — ANTONIDES, LLOYD 
EARL. (C/S—S-J). Level boss, New 
Jersey Zinc Co. 

Newark — ROSTOSKY, ANDREW, 
JR. (C/S—J-M). District manager, 
Mechanization, Inc. 
Rahway—MILLER, MARTIN STAN- 
LEY. (C/S—S-J). Research metallur- 
gist, Crucible Steel Co. of America. 


NEW MEXICO 


Albuquerque—BRADISH, BEVERLY 
B. (C/S—J-M). District geologist, 
Skelly Oil Co. 

Carlsbad—GALE, CARLOS. (C/S— 
AM-M). Granular plant foreman, 
U. S. Potash Co. 

Eunice—JAMES ROBERT KING. 
(C/S—S-J). Petroleum engineer 
trainee, Magnolia Petroleum Co. 
Silver City—-WHITE, ATHINGTON. 
(R, C/S—JA-M). Chief engineer, 
American Smelting and Refining Co. 
Vanadium — FLEISHER, GEORGE 
GORDON. (R, C/S—S-AM). Engi- 
neer, American Smelting and Refin- 
ing Co. GERWELS, RICHARD 
PAUL. (C/S—J-M). Head mine engi- 
neer, U. S. Smelting Refining and 
Mining Co. HARDIE, BYRON SID- 
NEY. (C/S—J-M). Geologist, Ground 
Hog Unit, American Smelting and 
Refining Co. PURVIS, DONALD 
RUSSELL. (C/S—J-M). Mine super- 
intendent, American Smelting and 
Refining Co. 

NEW YORK 

Balmat—CAREY, DON WILLIAM. 
(C/S—S-J). Mine captain, St. Joseph 
Lead Co. 


Brooklyn — FRANK, LEONARD. 
(C/S—S-J). 
Congers — SULLIVAN, EDWARD 


GUY. (C/S—J-M). Assistant superin- 
tendent, New York Trap Rock Corp. 
Garden City — BRAZEAU, WIL- 
LOUGHBY FRANCIS. (M). Presi- 
dent, International Selling Corp. and 
Intsel Metals Corp. 

Larchmont — COULTER, HAROLD 
BOYD. (M). Chief mechanical engi- 
neer, The Dorr Co. 

Manhasset — LEE, PERCY GOOD- 
ELL. (AM). General purchasing 
agent, Phelps Dodge Corp. 

New York — KELLOGG, HERBERT 
HUMPHREY. (C/S—.J-M). Assistant 
professor of mineral engineering, Co- 
lumbia University. KENDALL, ERN- 
EST GEORGE. (C/S—S-J). Instruc- 
tor, Polytechnic Institute of Brook- 
lyn. McAULIFFE, HENRY EU- 
GENE, JR. (C/S—S-J). Petroleum 
engineer, Socony-Vacuum Oil Co. 
Scarsdale—_KENT, JAMES, KEN- 
NETH. (M). Patent counsel, Ameri- 
can Smelting and Refining Co. 


OHIO 

Barnesville — EDGAR, ROBERT 
LOWELL. (M). Manager of sales, 
Watt Car and Wheel Co. 
Cleveland— HAMILTON, GAIL 
BYRON, JR. (C/S—S-J). Steel foun- 
dry engineer, General Electric Co. 
Cleveland Heights—VACTOR, HOW- 
ARD. (C/S—S-J). Petroleum geolo- 
gist, R. L. Martin Oil Co. 
Columbus—VANCE, CALBERT LEE. 
(M). Research engineer, Battelle 
Memorial Institute. 

Lorain— JOHNSTON, THOMAS 
GEORGE, JR. (C/S—S-J). Junior 
metallurgist. National Tube Co. KET- 
TERER. EDWARD FERDINAND. 
(C/S—J-M). Assistant chief metal- 
lurgist, National Tube Co. 

New Philadelphia —E DWARDS, 
PAUL KENNETH. (C/S—S-J). En- 
gineer in training, Allis-Chalmers 
Mfg. Co. 
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St. Clairsville — GIBSON, OSCAR 
CLYDE. (M). Mine superintendent, 
Hanna Coal Co. PRUDENT, NOR- 
MAN CHARLES. (M). General su- 
perintendent, deep mines, Hanna Coal 
Co. 

Wellington — ANNEY, FRANKLIN 
WILLIAM. (C/S—S-J). Junior metal- 
lurgist, National Tube Co. 
Worthington — FRAZIER, ROBERT 
HARRISON. (C/S—J-M). Research 
engineer, Battelle Memorial Institute. 
Youngstown — DeHETRE, JOHN 
PHILIP. (C/S—J-M). Manager, oil 
country tubular sales, Youngstown 
Sheet and Tube Co. HOLSTEIN, ED- 
GAR RALPH. (C/S—J-M). General 
foreman, Carnegie-Illinois Steel Corp. 


OKLAHOMA 

Bartlesville — FENTRESS, GEORGE 
H. (C/S—S-J). Technical trainee in 
geology (seismic), Phillips Petroleum 
Co. 

Drumright — PHELPS, WARREN 
DONALD. (C/S—S-J). Petroleum 
engineer, Magnolia Petroleum Co. 
Henryetta—MORGAN, JACK AL- 
LEN. (C/S—S-J). Junior petroleum 
engineer, Sun Oil Co. 

Nowata — BUCKWALTER, FRED- 
ERICK CLARK. (C/S—J-AM). Pro- 
duction foreman, Shell Oil Co. 
Tulsa —BLYNN, RALPH G. (M). 
Petroleum engineer, Stanolind Oil & 
Gas Co. SCHOENECK, WILLIAM 
EDWARD. (C/S—J-AM). Vice-presi- 
dent of production and engineering, 
British-American Oil Producing Co. 


OREGON 

Medford — INGLE, HUGH COCH- 
RANE, JR. (C/S—S-J). Surveyor, 
Hugh C. Ingle, Engineering Office. 
Roseburg—OSBORNE, JAMES GIL- 
LIAM, JR. (C/S—S-J). Geologist, 
Shell Oil Co. 


PENNSYLVANIA 

Beaver — BEEKEN, ALFRED D. 
(M). Metallurgist and sales man- 
ager, Vulcan Crucible Steel Co. 
Bethlehem—GAULT, HUGH RICH- 
ARD. (C/S—J-M). Associate pro- 
fessor of geology, Lehigh University. 
Bradford — PAYNTER, WARREN 
THOMAS. (C/S—S-J). Assistant pe- 
troleum engineer, South Penn Oil Co. 
California — CONRAD, OLEN EWU- 
GENE. (C/S—S-J). Time study ob- 
server, Vesta Shannopin coal divi- 
sion, Jones and Laughlin Steel Corp. 
Indiana—GRAY, ALLEN DANIEL, 
JR. (C/S—S-J). Trainee, Rochester 
and Pittsburgh Coal Co. McCHES- 
NEY, DAVID W. (R, C/S—S-AM). 
Cleaning plant foreman, Rochester 
and Pittsburgh Coal Co. 
Kingston—SEMKO, PAUL. (C/S— 
S-J). Chief of party, Pennsylvania 
Turnpike Commission. 

Lebanon— DONALD, DOUGLAS 
DUNN. (C/S—J-M). Chief engineer, 
Annville Stone Co. 

New Kensington—CLINE, CHARLES 
WILLIAM. (C/S—J-M). Research 
metallurgist, Aluminum Co. of Amer- 
ica. STUMPF, HARRY C. (C/S— 
J-M). Research metallurgist, Alumi- 
num Co. of America. 

Oil City — CURRENT, FARMER 
LEE. (R, C/S—S-M). Assistant chief 
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metallurgist, Oil Well Supply Co. 
Philadelphia — HUBBARD, ERLE 
JAMES. (C/S—J-M). Foundry man- 
ager, Janney Cylinder Co. 
Pittsburgh — FISHER, RICHARD 
KEISER. (C/S—S-J). Technical rep- 
resentative, explosives. division, 
American Cyanamid Co. HOGG, 
GORDON AUBREY. (M). Petroleum 
engineer, Kuwait Oil Co. STEWART, 
JOHN MORGAN. (AM). Vice-presi- 
dent, Hickman Williams & Co. 
Tarentum—KOH, P. K. (C/S—J-M). 
Research engineer, Allegheny-Lud- 
lum Steel Corp. SHUMAKER, MUR- 
RAY BYRON. (C/S—S-J). Research 
metallurgist, Aluminum Co. of Amer- 
ica. 

Tower City —-BURKERT, DONALD 
HENRY. (M). Mine superintendent, 
Markson Coal Co. 
Verona — STEWART, J. WARREN. 
(C/S—J-AM). Product metallurgist, 
Homestead works, Carnegie-Illinois 
Steel Corp. 

Wilkes-Barre — ASH, RICHARD 
LAWRENCE. (C/S—J-M). Sales rep- 
resentative, Atlas Powder Co. 


SOUTH DAKOTA 

Belle Fourche —ELSLEY, BYRON 
COOPER. (C/S—J-M). Assistant su- 
perintendent, bentonite properties, 
Baroid Sales Division, National Lead 
Co. 


TEXAS 

Amarillo—WISHNICK, JOHN HAR- 
RISON. (C/S—S-J). Vice-president, 
oil and gas division, Witco Carbon 
Co. 

Bellaire—CRAMER, ALAN CAMP- 
BELL. (M). Assistant manager, Gulf 
Coast Division, Baroid Sales Division, 
National Lead Co. 
Borger—GARWOOD, GEORGE LY- 
MAN. (C/S—J-M). Engineer, Phillips 
Petroleum Co. 

Corpus Christi—BROWN, CHARLES 
J., II. (C/S—S-J). Petroleum engi- 
neer, Heep Oil Corp. 

Dallas— CRAM, EDWARD 
CHARLES. (M). Regional geologist, 
Magnolia Petroleum Co. HOLOGA, 
DANIEL CASIMIR. (J). Junior en- 
gineer, Atlantic Refining Co. SALE, 
RICHARD BARKSDALE. (M). Drill- 
ing superintendent, Seaboard Oil Co. 
of Delaware. SANDERS, CHARLES 
HORACE. (M). Assistant southwest- 
ern district manager, Cooper Besse- 
mer Corp. SCHULTZ, FRANK AU- 
GUST. (C/S—J-M). Vice-president, 
Delhi Oil Corp. 

El Campo—GAINES, TOM. (C/S— 
J-M). District petroleum engineer, 
The Texas Co. 

El Paso—GODSEY, EDWIN SPEN- 
CER. (C/S—S-J). Draftsman, Ameri- 
can Smelting and Refining Co. LEE, 
WILLIAM Y. (C/S—S-J). Engineer- 
ing draftsman, U. S. Ordnance. 
MILLER, MALLORY LEVI. (AM). 
District sales manager, Colorado 
Fuel and Iron Corp. MITCHELL, 
STERLING ROSS. (M). Consulting 
engineer, Lance and Mitchell. RIN- 
TELEN, JOSEPH CHARLES, JR. 
(M). Associate professor of metal- 
lurgy, Texas Western College. 

Fort Worth—GRANVILLE, EARN- 
EST BEVIL. (J). Petroleum engi- 
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neer, Gulf Oil Corp. WEINER, 
CHARLES. (C/S—S-J). Partner and 
geologist, Texas Crude Co. 

Houston BARBOUR, WALTER 
BRUCE. (C/S—J-M). Petroleum en- 
gineer, Second National Bank of 
Houston. BISSELL, HARRY J. (J). 
Associate petroleum engineer, Hum- 
ble Oil and Refining Co. BOWMAN, 
WAYNE FRANKLIN, JR. (J). Pe- 
troleum engineer, Tennessee Gas 
Transmission Co. CRAZE, RUPERT 
CYRIL. (C/S—J-M). Research res- 
ervoir engineer, Humble Oil and Re- 
fining Co. ENROTH, EDWARD 
LAWRENCE. (J). Head valuation 
clerk, The Texas Co. HOSS, ROBERT 
L. (C/S—J-M). Associate petroleum 
engineer, Humble Oil and Refining 
Co. LEVINE, JOSEPH SAMUEL. 
(C/S—J-M). Senior chemist, Shell Oil 
Co. ROSS, EDWIN (C/S—J-M). 
Division manager, Baash-Ross Tool 
Co. 

Midland — DENSON, BRYAN LES- 
LIE. (C/S—J-M). Petroleum engi- 
neer. Union Oil Co. of California. 
SMITH, ANGUS CARLYLE. (C/S— 
J-M). Superintendent, Baroid Sales 
Division, National Lead Co. 
Nocona—BARTON, RICHARD AL- 
VIN, JR. (C/S—S-J). Petroleum en- 
gineer, The Texas Co. 

North Cowden — MUELLER, CARL 
BASSE. (C/S—J-M). Field engineer, 
Stanolind Oil and Gas Co. 
Pampa — TRIPP, KARL ROBERT. 
(C/S—S-J). Reservoir engineer, The 
Texas Co. 

Perryton—VAUGHN, GEORGE ED- 
WARD. JR. (C/S—S-J). Assistant 
computer, The Texas Co. 

San Antonio—SCOTT, ARVIN FOR- 
REST. (M). District geologist, For- 
est Oil Corp. 

Talco—CROWDER, BERT E. (C/S— 
J-M). District petroleum engineer, 
Humble Oil and Refining Co. 
Tyler —_ SHEPHERD, JACK MON- 
ROE. (C/S—-J-M). Supervising engi- 
neer, Humble Oil and Refining Co. 
Wink — LEACH, STEVEN JAMES. 
(M). District petroleum’ engineer, 
Humble Oil and Refining Co. 


UTAH 

Bingham—KASTELIC, ALBERT. 
(M). General drill and blast foreman, 
Kennecott Copper Corp. 
Garfield—BECK, ALFRED EDWIN, 
JR. (C/S—S-J). Night superinten- 
dent, American Smelting and Refin- 
ing Co. 

Lark—TIBOLLA, JOSEPH. (C/S— 
S-J). Stope foreman, U. S. Smelting 
Refining and Mining Co. 

Midvale —-ZAISER, DONALD 
DAVID. (R, C/S—J-M). Cost analy- 
sis engineer, U. S. Smelting Refining 
and Mining Co. 

Salt Lake City—-BUSH, WILLIAM 
EDWARD. (C/S—S-J). Junior engi- 
neer, American Smelting and Refin- 
ing Co. VOLIN. MELDEN EARL. 
(R, C/S—J-M). Mining engineer, Bu- 
reau of Mines. 
Tooele—ELLERBECK, JOHN TUT- 
TLE. (AM). General superintendent, 
Utah Lime and Stone Co. 


VIRGINIA 
Fincastle—F RANTZ, ROBERT 
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LOUS. (C/S—S-J). Engineer, War- 
ner Collieries Co. 
Kimballton—ROSE, HARRY LOUIS. 
(C/S—S-J). General mine engineer, 
Standard Lime and Stone Co. 


WASHINGTON 
Bremerton—BEHRENS, ROBERT 
HOWARD. (C/S——J-M). Construction 
engineer, Giant Yellowknife Gold 
Mines, Ltd. 

Holden—PLIMPTON, H. GILBERT. 
(C/S—J-M). Research mining engi- 
neer, Howe Sound Co. 

Republic FERGUS, ANDREW 
JAMES. (C/S—J-M). Chief chemist, 
Knob Hill Mines. 
Seattle—-CAMERON. ROBERT AL- 
LAN. (C/S—S-J). Engineer, Boeing 
Aircraft Co. PUTNAM, JACK TRE- 
MAINE. (AM). District sales man- 
ager, Permanente Products Co. 
Tacoma — KROHA, ANTHONY 
JOHN. (C/S—S-J). Assistant super- 
intendent. American Smelting and 
Refining Co. 


WEST VIRGINIA 

Beckley — AYTAMAN, SULEYMAN 
VEDAT. .(C/S 1-M). Transitman, 
Eastern Gas and Fuel Associates. 
Bluefield GRAHAM, WILLIAM 
REES. (R, C/S—S-M). Genera! man- 
ager, Pocahontas Land Corn. 
Helen—WHALEN, JERRY FRAN- 
CIS. (C/S—S-J). Engineer, Eastern 
Gas and Fuel Associates. 
Holden—ZANOLLI, STELVIO WIL- 
LIAM. (J). Personnel director, Is- 
land Creek Coal Co. 

Huntington — WEAVER, CARLTON 
DAVIS. (C/S—S-J). Technical ser- 
vice representative, E. I. du Pont de 
Nemours and Co. 


WISCONSIN 

Beloit —POLLISH. LLOYD. (C/S 
S-J). Engineer in training, Anaconda 
Copper Mining Co. 
Darlington—WISCO, HAROLD AR- 
VINE. (C/S—S-J). 

Platteville — CARTHEW, GEORGE 
THOMAS. (C/S—S-1). 

LaCrosse — GRONBECK, MARIUS 
PAASCHE. (C/S—S-J). 
Madison—WOOLLARD, GEORGE P. 
(C/S—J-AM). Associate professor of 
geophysics, University of Wisconsin. 
Mt. Hone—-MONROE, HARLEY Le- 
ROY. (C/S—S-J). Surveyor, St. Jo- 
seph Lead Co. 

Spooner — LEONARD, EDWARD 
CHARLES. (C/S—S-J). Safety engi- 
neer, Inland Steel Co. 


ALASKA 

Juneau—-RANSOME, ALFRED LES- 
LIE. (C/S—J-M). Supervising engi- 
neer, metal economics branch, U. S. 
Bureau of Mines. 


BRITISH COLUMBIA 

Alice Arm —_BEGUIN, ANDRE 
CHARLES. (C/S—S-J). Mill engi- 
neer, Torbrit Silver Mines. 

Britannia Beach_-F REY, JOHN 
DALLAS. (C/S-—S-J). Miner, Britan- 
nia Mining and Smelting Co. 
Trail—- BERRY, HAROLD TOWN- 
SEND. (C/S—J-M). Assistant super- 
intendent, zinc smelting plant, Con- 
solidated Mining and Smelting Co. of 
Canada. 

Vancouver — ADAMS, WILLIAM 
SINCLAIR. (C/S—S-J). Engineer, 
Torbrit Silver Mines. 
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CHIHUAHUA 

Santa Barbara — BIEBER, EDWIN 
DWAIN. (C/S—S-J). Assistant chief 
engineer, Cia. Minera Asarco. 


HIDALGO 

Pachuca —RANNEY, CHARLES 
RICHARD. (C/S—J-M). Owner and 
operator, Northern Leasing Co. 


SONORA 

Cananea— TAYLOR, MELVIN 
HENRY. (M). Plant safety engi- 
neer, Cananea Consolidated Copper 
Co. 


GUATEMALA 

Alto Verapaz—NELSON, WILLIAM 
BLAIKIE. (C/S—J-M). Mining geol- 
ogist, Cia. Minera de Guatemala. 


HONDURAS 

Tegucigalpa —-BARRETO, JUAN 
JOSE. (C/S—J-M). Geologist and 
vice-president, Cia. Minera Agua 
Fria. 


NICARAGUA 

Managua -—- ANDERSON, DONALD 
LORRAINE. (C/S—J-M). Develop- 
ment superintendent, Empresa Mi- 
nera de Nicaragua. LONG, HARRY 
VINNELL. (C/S—J-M). General su- 
perintendent, Cia. Minera La India. 


BRAZIL , 

Rio de Janeiro—OLIVEIRA, EVAN- 
DRO H. DE SOUZA. (C/S—S-J). As- 
sistant mining explosives engineer, 
Cia. Brasileira de Industrias Quimi- 
cas Duperial. 


CHILE 

Punta Arenas PEDRALS, JUAN 
GILI. (C/S—S-J). Assistant engi- 
neer, Corporacion de Fomento. 
Santiago—-SWAYNE, WILLIAM 
HUSON. (C/S—J-M). Exploration 
geologist, Anaconda Copper Mining 
Co. 


COLOMBIA 

Bogota HENAO-LONDONO, DI- 
EGO. (C/S—S-J). Engineer geolo- 
gist. Servicio Geologico Nacional. 
PARSONS. HAROLD EWING. (C/S 
—J-M). Geologist, Socony-Vacuum 
Oil Co. of Colombia. TURNER, 
ALAN. (J). Petroleum engineer, Cia. 
de Petroleo Shell de Colombia. 
Cucuta—BOWEN, WILLIAM GAR- 
LAND. (C/S—J-M). Petroleum engi- 
neer, Columbian Petroleum Co. 


PERU 

Oroya —IPSEN, ARTHUR OVER- 
GAARD. (R, C/S—J-M). Ore dress- 
ing technician, Cerro de Pasco Cop- 
per Corp. 

Talara — KITTERMAN, JOSEPH 
WILLIAM. (C/S—J-M). Production 
engineer, International Petroleum Co. 


VENEZUELA 

Maracaibo — JUDGE, CHARLES 
GEORGE, JR. (J). Junior petroleum 
engineer, western production division, 
Mene Grande Oil Co. LOPEZ-CONDE, 
LUIS MANUEL. (M). Assistant chief 
engineer, Ministerio de Fomento, Gov- 
ernment of Venezuela. 


ENGLAND 

Newstead Colliery—-MIDDUP, CYRIL 
GEORGE. (AM). Group agent, New 
Beerbohm Coal Co. 


FINLAND 

Tampere MAIJALA, PAAVO 
VEIKKO. (C/S—J-M). Superinten- 
dent and local manager, Outokumpu 
Oy. 

NORWAY 

Notodden—TORP, CARL EDWARD. 
(C/S—J-M). Superintendent, smelt- 
ing plant, Tinfos Jernverk. 


SWEDEN 
Degerfors—ELVANDER, HANS 
IVAR. (C/S—S-M). Assistant to su- 
perintendent, Degerfors Jernverk. 


EGYPT 
Ramleh—CHICHMANIAN, YER- 
VANT. (M). Technical manager, 
Egyptian Copper Works. 


ETHIOPIA 

Diredawa — GRIBI, EDWARD AL- 
BERT, JR. (C/S—S-J). Junior geolo- 
gist, Sinclair Petroleum Co. 


NORTHERN RHODESIA 
Nkana—PEARCE, REX FRANCIS. 
(CS—J-M). Assistant research metal- 
lurgist, Rhokana Corp. 


IRAQ 

Basrah BRADLEY, FRANCIS 
THOMAS. (M). Field engineer, Bas- 
rah Petroleum Co. 

TURKEY 

Ankara—COATS, SIMON FLOYD, 
JR. (C/S—S-M). Middle Eastern sales 
representative, Joy Mfg. Co. 
QUEENSLAND 

Mount Morgan—SHEIL, GLENIS- 
TER. (M). Assistant general man- 
ager, Mount Morgan, Ltd. 


TASMANIA 

Rosebery—HALL, GRAHAM. (C/S— 
J-M). Chief geologist, Electrolytic 
Zine Co. of Australia. 


HAWAII 
Honolulu 
CARLTON. 
metallurgist, 
Shipyard. 
NEW ZEALAND 

Balclutha —-MUTCH, ALEXANDER 
RUSSELL. (C/S—S-J). Assistant ge- 
ologist, New Zealand Geological Sur- 
vey. 

PHILIPPINE ISLANDS 

Rizal —- MELENDRES, MARIANO 


MEDINACELI. (C/S—J-M). Mining 
engineer, War Damage Commission. 
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MULTIPLE CONDENSED PHASES IN THE 
DECANE-TETRALIN-BITUMEN SYSTEM 


J. S. BILLHEIMER, AEROJET ENGINEERING CORPORATION, AZUSA, CALIFORNIA, H. H. REAMER, 


AND B. H. SAGE, MEMBER AIME, CALIFORNIA INSTITUTE OF TECHNOLOGY, PASADENA, CALIF. 


ABSTRACT 


The influence of pressure, tempera- 
ture, and relative quantity of decane 
on the separation of plastic or solid 
phases rich in bitumen from the de- 
cane-tetralin-bitumen system has been 
investigated in a restricted range of 
composition. Measurements were made 
at atmospheric pressure and at 8000 
psi* for temperatures of 70, 160, and 
220°F. Behavior similar to that of the 
n-pentane-tetralin-bitumen system was 
found except that the influence of pres- 
sure upon the separation of bitumen 
was radically different in the decane- 
tetralin-bitumen system than that found 
in any of the earlier studies. 


INTRODUCTION 


The separation of solid asphaltic or 
bituminous material from hydrocarbon 
liquids has been noted in petroleum op- 
erations and studied in the laboratory. 
Publications relating to the separation 
of bitumen from naturally occurring 
hydrocarbon mixtures were reviewed in 
a recent publication.’ Early investiga- 
tions”* of these mixtures showed a rela- 
tively complex behavior, with the quan- 
tity of separated bitumen increasing 
with increased weight fraction of the 
lighter hydrocarbons until a state was 
reached at which the separation of a 
second liquid phase (liquid II) began. 
Further increase in the weight fraction 
of the lighter component caused a de- 
crease in the amount of solid bitumen. 
However, the total quantity of bitumen 
in liquid II and in the separated solid 
phase continued to increase in a regu- 
lar fashion. This type of behavior was 
also found in the n-pentane-tetralin- 
bitumen system.’ 





Manuscript received at office of Petroleum 
Branch August 1, 1949. 


‘References are given at end of paper. 
* All pressures cited are absolute. 
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Because of this similarity in behavior 
of the simpler system and more complex 
naturally occurring hydrocarbon mix- 
tures, it became desirable to extend 
the study to aliphatic hydrocarbons of 
higher molecular weight. As a part of 
this study an investigation of the de- 
cane-tetralin-bitumen system was car- 
ried out at 70, 160, and 220°F. The de- 
tails of the techniques employed in the 
preparation of a purified bitumen from 
the natural product have already been 
described.” An adequate quantity was 
prepared from a crude bitumen ob; 
tained from the San Joaquin Valley by 
leaching, solution, and _ precipitation 
processes. The purified material was 
similar in all measured respects to that 
employed in the earlier investigation of 
the n-pentane-tetralin-bitumen system. 


The tetralin used, after purification 
by fractional distillation, had a spe- 
cific weight at 77°F of 59.906 lb per cu 
ft and an index of refraction relative to 
of D-lines of sodium at 77°F of 
1.5401. No significant difference in these 
properties was shown by several sam- 
ples prepared. The decane was obtained 
from the Eastman Kodak Company and 
was purified by repeated fractionation 
in a 30-plate glass column at reduced 
pressure. The fractionated material 
when dried over metallic sodium had a 
specific weight at 100°F of 44.686 lb 
per cu ft and an index of refraction 
relative to the D-lines of sodium at 
78.9°F of 1.4091. 


PROCEDURES 


The measurements reported in this 
investigation were made by use of 
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FIG. 1 — COMPOSITION OF LIQUID PHASE IN EQUILIBRIUM WITH BITUMEN 
AT 160°F AND 15 PSI. 
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weighing bomb techniques‘ with either 
glass or steel bombs depending upon 
whether the pressure was atmospheric 
or 8000 psi. The general procedure 
used in these bitumen investigations’ 
consisted of adding known quantities of 
each of the components to the weigh- 
ing bomb and bringing the mixture to 
equilibrium at a prescribed pressure 
and temperature. The contents of the 
weighing bomb were then displaced 
under equilibrium conditions by mer- 
cury and the compositions of the phases 
determined. For measurements with the 
steel weighing bomb, the solid bitumen 
was separated from the liquid phases 
by rotating the bomb about its major 
axis for a period of about 30 minutes 
at a speed which would produce at its 
inner surface an acceleration of ap- 
proximately 1500 times that of gravity. 
For measurements with the glass equip- 
ment, the solid phase was separated 
without difficulty from the liquid by 
centrifuging in a conventional labora- 
tory centrifuge and decanting. 


Some difficulty was experienced in 
obtaining equilibrium between the sep- 
arated bitumen and the corresponding 
liquid phase, especially at decane con- 
centrations near that corresponding to 
the phase boundary. Under these con- 
ditions at least 60 hours were required 
for an approach within 0.5 per cent of 
the complete equilibrium separation. 
This difficulty was greater with this 
system than with the n-pentane-tetralin- 
bitumen system. 


EXPERIMENTAL RESULTS 


Fig. 1 shows the compositions of the 
several mixtures investigated at atmos- 
pheric pressure (approximately 15 psi) 
and a temperature of 160°F. The cor- 
responding compositions of the liquid 
phase have also been indicated. The 
system has been treated as if it were 
ternary even though the bitumen con- 
tains a range of components of unde- 
termined but high molecular weight. 
Parts of the combining lines are shown 
also. Because the weight fraction of 
bitumen in solution is small through- 
jut the system the scale of plotting this 
juantity was enlarged markedly. The 
phases present in each of the composi- 
tion fields have been indicated and the 
estimated location of the phase boun- 
dary shown. The upper end of the 
boundary line was located from sep- 
arate investigations of the solubility of 
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bitumen in tetralin.’ A pair of points 
indicating coincidence of the compo- 
sition of the liquid phase and of the 
system as a whole has been indicated 
at approximately 0.1 weight fraction 
decane. Corresponding results obtained 
at 220°F are presented in Fig. 2. The 
weight fraction of bitumen miscible with 
tetralin increases with an increase in 
temperature, and this trend also per- 
sists in mixtures containing at least 0.2 
weight fraction decane. All of the meas- 
urements included in these figures were 
carried out upon systems containing a 
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weight ratio of bitumen to tetralin of 
0.0526, and were at a pressure of ap- 
proximately 15 psi. Attempts were made 
to carry out similar measurements at 
70°F but difficulty was experienced in 
obtaining equilibrium. 

The quantitative results obtained in 
the course of the investigation, at 15 
psi, graphically portrayed in Fig. 1 and 
2, are recorded in Table I. These data 
include for each case the composition 
of the system as a whole, the separated 
bitumen as a weight fraction of the 
total bitumen, and the composition of 
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FIG. 3— SEPARATION OF BITUMEN AS A SOLID PHASE FROM DECANE-TETRALIN-BITUMEN 


SYSTEM AT 15 PSI AND A WEIGHT RATIO OF BITUMEN TO TETRALIN OF 0.0526. 
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III. Data obtained at 15 psi and 70°F 
have been included although difficulty 
was experienced in obtaining equilib- 
rium at this temperature and pressure. 

An appropriate representation of the 
influence of pressure upon the separa- 
tion of bitumen from liquid I in the 
restricted decane-tetralin-bitumen 
tem is presented in Fig. 5. These data 
indicate a much more complex influence 
of pressure at the several temperatures 
than was found in the case of the n- 
pentane-tetralin-bitumen system.’ The 
experimental background upon which 
Fig. 5 was based is limited to pressure 
measurements at 15 psi and 8000 psi. 
It would be desirable to obtain informa- 
tion at intermediate pressures but the 
experimental effort required was such 
as to limit the number of measurements 
made. Fig. 5 indicates only a small 
effect of pressure change upon the sep- 
aration of bitumen at a temperature of 
220°F but larger effects at lower tem- 
peratures. 


sys- 


For comparison, Fig. 6 shows the in- 
fluence of temperature upon the separa- 
tion of bitumen from liquid I in the n- 
pentane-tetralin-bitumen’ and the de- 
cane-tetralin-bitumen These 
data indicate the same trends for both 
restricted ternary systems at low pres- 
sures but a radical difference appears 
in their behavior at a pressure of 8000 
psi. As indicated in this figure and also 
in Fig. 7, decane causes greater sep- 
aration of bitumen from liquid I than 
does pentane at 220°F. 
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Composition of System Weight Fraction 





Separated 
Bitumen as 





Weight Fracti 





~ Decane | Tetralin | Bitumen of Total Bitum 
— = ——EEE 

160° F. 
0.099 0.856 0.0450* 0.009 
0.199 0.761 0.0400 0.002 
0.249 0.713 0.0376 0.397 
0.298 0.667 0.0351 0.521 
0.403 0.567 0.0298 0.837 
0.600 | 0.380 0.0200 0.973 
0.800 0.190 0.0100 0.996 

220° F. 
0.248 | 0.714 0.0376 0.019 
0.297 0.668 0.0351 0.456 
0.347 0.620 0.0326 0.582 
0.398 0.572 0.0301 0.761 
0.598 0.382 0.0201 0.942 
0.599 0.381 0.0201 0.892 








*Composition of system falls in single phase region 
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TABLE I — Separation of Bitumen as Solid Phase From the Restricted 
Decane-Tetralin-Bitumen System at 15 PSI 





Composition of the Liquid Phase Weight Fraction 


on 
nen 





Decane | Tetralin | Bitumen 





| 0.855 0.0459° 
0.761 0.0399 
0.724 0.0231 
0.679 0.0171 
0.582 0.0050 
0.388 0.0005 
0.192 0.0000 

— a — 

0.715 0.0369 

| 0.679 0.0194 
0.632 0.0139 
0.586 0.0074 
0.390 0.0012 
0.388 0.0022 





TABLE II — Separation of Bitumen From the Restricted 
Decane-Tetralin-Bitumen System at 8000 PSI 


Composition of System Weight Fraction 





Decane Tetralin | ~ Bitumen 
70° F. 
0.430 0.542 0.0285 
0.607 | 0.373 0.0196 
—_ _ = —— — — 
160° F. 
0.412 0.559 0.0294 
0.589 0.390 0.0206 
— — oe Sry _ gel _ - 
220° F 
0.425 0.546 0.0287 
0.654 0.329 0.0173 


Solid 


0.354 
0.191 


0.0409 
0.0301 


0.622 
0.716 





Distribution of the Bitumen 
Weight Fraction of Total Bitumen 





Liquid I 


Liquid I] __ 


TABLE III — Composition of Bitumen Separated as a Solid Phase 
From the Decane-Tetralin-Bitumen System 





























j = . a a ; 
| Composition of System Weight Fraction | Weight Fraction of Constituents Weight Ratio 
Pressure, = of Carbon to 
PSI Decane | Tetralin | Bitumen | Carbon | Hydrogen | Nitrogen | Ash Hydrogen 
70° F. 
15 0.40 0.570 0.030 | 0.8157 0.0737 0.0119 0.0057 11.10 
15 0.60 0.380 0.020 | 0.8143 0.0754 0.0105 10.80 
15 0.40° 0.570 0.030 | 0.8137 0.0758 0.0081 10.75 
220° F. 
15 0.40 0.570 0.030 0.8477 0.0755 0.0002 11.20 
8,000 0.40 0.570 0.030 | 0.7442 0.0718 0.0002 10.38 


























*Additional solid phase separated from the liquid phase after seven days. 
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N-PENTANE-TETRALIN-BITUMEN SYSTEM 


J. S. BILLHEIMER, AEROJET ENGINEERING CORP., AZUSA, CALIFORNIA, B. H. SAGE, MEMBER 


AIME, AND W. N. LACEY, CALIFORNIA INSTITUTE OF TECHNOLOGY, PASADENA, CALIFORNIA 


ABSTRACT 

A restricted ternary system made up 
of n-pentane, tetralin, and a purified 
bitumen was investigated at 70, 160, 
and 220°F. Most of the experimental 
observations were at atmospheric pres- 
sure or at 200 psi.* However, some ex- 
perimental measurements were carried 
out at a pressure of approximately 8000 
psi. 

It was found that the purified bitumen 
was precipitated from its solution or 
dispersion in tetralin by the addition 
of n-pentane and that the separation 
occurred at lower weight fractions of 
n-pentane at the lower temperatures. 
The bitumen-tetralin solutions show 
some colloidal characteristics at tem- 
peratures below 160°F when near com- 
positions at which the bitumen sep- 
arates as a solid phase. At states re- 
mote from the phase boundaries and 
at temperatures above 160°F these 
characteristics become less evident. Un- 
der these latter circumstances the mix- 
tures tend to follow the behavior of true 
solutions, particularly in regard to the 
approach to heterogeneous equilibrium. 
An increase in pressure appears to in- 
crease the solubility of bitumen in tet- 
ralin-n-pentane solutions. This effect is 
more pronounced at temperatures above 
160°F than at lower temperatures. 


INTRODUCTION 
Asphaltic phases of plastic or solid 
nature have appeared in numerous in- 
stances during the recovery of petro- 
leum from underground reservoirs. 
Such depositions occurring under- 
ground appear to have caused adverse 


Manuscript received at office of Petroleum 
Branch August 1, 1949. 

. References are at the end of the paper. 

"Ali pressures reported are expressed in 
pounds per square inch absolute. 
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production histories for particular wells 
or zones. Because of this field experi- 
ence, it is desirable to understand the 
factors which influence the formation 
or separation of the asphaltic phases 
from petroleum. The problem is un- 
usually complex because the number of 
true components involved is very large 
and the details of the phase behavior 
encountered are difficult to ascertain 
experimentally. 


The literature relating to asphalts, 
asphaltines, and bitumen is voluminous 
and widespread.’ Only those references 
which are directly pertinent to the work 
at hand are cited. The separation of an 
asphaltic phase, hereinafter called bi- 
tumen, from naturally occurring hydro- 
carbon mixtures has been the subject 
of several investigations.”**°* It has 
been found that as many as four phases* 
may be produced from a crude oil by 
the solution of a natural gas and pro- 
pane at a pressure of 1500 psi and a 
temperature of 70°F. The separation 
of bitumen from such naturally occur- 
ring mixtures results in at least one 
liquid phase which is substantially free 
of high molecular weight components.’ 
The influence of the solution of lighter 
hydrocarbons on the separation of bitu- 
men from a Santa Fe Springs crude oil 
has been investigated.” The results indi- 
cate that in the case of the methane- 
crude oil system, the quantity of plastic 
or solid phase separated reaches a maxi- 
mum between 0.14 and 0.19 weight frac- 
tion methane and then decreases until 
negligible at higher weight fractions 
of methane. Similiar behavior was en- 
countered in the case of mixtures of 
ethane and crude oil. The decrease in 
the quantity of the solid phase with an 
increase in the weight fraction of the 
lighter. component appears to result 
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from the formation of an additional 
liquid phase’ in which the bitumen is 
relatively soluble. The formation of this 
additional phase probably occurs at a 
weight fraction of methane close to that 
at which the quantity of separated solid 
reaches a maximum. A comparison of 
the deposition of bitumen in the field 
with the separation of asphalts from 
lubrication oil has been made’ and ap- 
parently the phenomena are similar. 
The phase behavior of bitumen also ap- 
pears to be comparable to that of coal 
tar.”° The chemical and physical char- 
acteristics of asphalts and bitumen have 
been the subject of extended investiga- 
tions which have been reviewed in some 
detail by Katz.” The conclusion was 
reached that the dispersion of bitumen 
in a number of organic liquids was not 
entirely colloidal since it was impos- 
sible to isolate individual dispersed par- 
ticles even with the electron microscope. 
However, the evidence appeared to in- 
dicate that at states close to phase 
boundaries the extent of the dispersion 
of the phases influenced the equilib- 
rium to a greater extent than is encoun- 
tered in many simpler systems. 

From earlier study of field samples”’ 
it became apparent that the phase be- 
havior of bitumen-hydrocarbon systems 
was unusually complex. It was difficult 
to characterize in detail the phase be- 
havior involved in naturally occurring 
hydrocarbon systems, even after a rela- 
tively extended investigation. For this 
reason, the study of a somewhat sim- 
pler system which still behaved in a 
similar manner became desirable. Three 
major constituents were necessary as 
follows: a bituminous solid, a liquid 
constituent which was a_ reasonably 
good solvent, and a constituent in which 
bitumen was largely insoluble. A sam- 
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ple of bitumen from the field was puri- 
fied to give the solid constituent. Tetra- 
lin was chosen as one component be- 
cause of its effectiveness as a solvent, or 
possibly a dispersing agent, for the 
solid bitumen. Because the low molecu- 
lar weight parafin hydrocarbons are 
poor solvents for bitumen, n-pentane 
was employed as the third component. 
The data reported for the ternary sys- 
tem was restricted to the behavior of 
mixtures of only one ratio of bitumen 
to tetralin. A general study of the ter- 
nary system would involve many time; 
the effort represented by the investiga- 
tion reported here. 

The present work upon the restricted 
n-pentane-tetralin-bitumen system in- 
cludes studies at temperatures of 70. 
160, and 220°F and covers nearly the 
entire range of compositions possible 
with one fixed ratio of bitumen to tetra- 
lin. The measurements were made with 
a bitumen-tetralin mixture containing 
0.05 weight fraction bitumen. From a 
consideration of the relatively small 
values of the partial volumes of all the 
components and their nearness to equal- 
ity it was not expected that pressure 
would exert such a major effect upon 
the equilibrium as was found. The in- 
vestigations were limited to measure- 
ments at atmospheric pressure and at 
200 psi, with a few measurements at 
8000 psi. 


MATERIALS 

The bitumen used in this investiga- 
tion was obtained from a_ production 
well of a field located on the west side 
of the San Joaquin Valley in California. 
It was obtained from the surface sep- 
arator and was contaminated with crude 
oil and sand. This crude bitumen wa 
leached repeatedly with n-pentane at a 
of 220°F. The 
was repeated until the liquid obtained 


temperature leaching 
by filtration contained less than 0.001 
weight fraction of nonvolatile material. 
The initial filtrate from the leaching 
contained considerable quantities of a 
waxlike 
was nearly white. A large part of this 


hydrocarbon material which 
wax was separated from the n-pentane 
solution by cooling to the ice point. 
Upon evaporation of the residual solu- 
tion after separation of the wax, a red- 
colored resinlike material was obtained. 

The residual bitumen after leaching 
with n-pentane was dissolved in suffi- 
cient tetralin to produce a solution con- 
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taining not over 0.05 weight fraction 
bitumen. The resulting solution, after 
decanting from undissolved solids, was 
centrifuged at approximately 1000 times 
the acceleration of gravity for a period 
of one Usually a negligible 
amount of precipitate was obtained in 
this operation. No segregation of the 


hour. 


bitumen into discreet particles was ap- 


MULTIPLE CONDENSED PHASES IN THE N-PENTANE-TETRALIN-BITUMEN SYSTEM 


parent, indicating that the bitumen can 
be dissolved at least partially in tetra- 


lin. The bitumen was recovered from 
the tetralin solution by dilution with 
sufficient n-pentane to give a mixture 
containing at least 0.90 weight fraction 
pentane. The mixture was agitated for 
two hours at 70°F and centrifuged for 
30 minutes. The solid phase was washed 
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three times with n-pentane and dried 
for an extended period at a temperature 
of 100°F and a pressure of less than 
0.1 inch of mercury. It was assumed 
that all of the n-pentane was removed 
when the weight of the bitumen changed 
less than 0.02 per cent per day. 
Ultimate analyses of the purified bi- 
tumen, the resinous material, and the 
waxlike byproduct are given in Table 
|. The carbon-hydrogen ratio decreases 
progressively from the bitumen to the 
wax. Attempts to measure the average 
molecular weight of the bitumen from 
the lowering of the freezing point of 
benzene or tetralin were not particu- 


larly successful. 


BITUMEN 


SOLUBILITY 
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IN TETRALIN 





BITUMEN 
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IN TETRALIN 
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The tetralin used in these investiga- 
tions was obtained from E. I. du Pont 
de Nemours and Company. The mate- 
rial was fractionated in a thirty-plate 
glass column at a pressure of approxi- 
mately 1 psi. The initial and final 10 
per cent portions were discarded. The 
purified tetralin showed an index of 
refraction relative to the D-line of so- 
dium of 1.5401 at 77°F (25°C). Its 
specific volume at 77°F was 0.016699 
cu ft per lb. 

The n-pentane was obtained from the 
Phillips Petroleum Company with an 
analysis which indicated that it con- 
tained less than 1 mol per cent of mate- 
rial other than n-pentane, which was 
mainly iso-pentane. The n-pentane was 
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FIG. 3— STATES INVESTIGATED IN RESTRICTED N-PENTANE-TETRALIN-BITUMEN SYSTEM. 
BITUMEN SCALE IS GREATLY ENLARGED. 
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used without further treatment for all 
operations associated with the purifi- 
cation of bitumen. However, sup- 
plies of n-pentane were fractionated at 
reduced pressure in a glass ring-packed 
column for use in the majority of the 
measurements involved in the study of 
the restricted ternary system. The pri- 
mary objective of the limited purifica- 
tion of n-pentane was to remove the 
dissolved non condensable gases such 
as nitrogen. The pertinent physical 
characteristics of the n-pentane were 
obtained from data available in the lit- 
erature.” 

EQUIPMENT AND 

PROCEDURE 


The equipment utilized in this ex- 
perimental investigation may be divided 
into two categories. The first, which 
* was used for 
the investigation of the behavior at ele- 
vated pressures. No important changes 
in either procedure or equipment were 
made, except that several jigs and fix- 


was described earlier,*’ 


tures were installed to permit more ef- 
fective handling of the weighing bomb 
in the several stages of the separation 
and displacement processes. In addi- 
tion, provision was made to avoid -the 
removal of the weighing bomb from 
the agitated air bath in order to ac- 
complish the displacement operations. 


The procedures involved the intro- 
duction into the weighing bomb of the 
desired quantities of each of the com- 
ponents of the restricted ternary sys- 
tem. In each series of measurements 
with a fixed ratio of bitumen to tetralin 
an accurately prepared stock solution 
The 


quantities introduced were determined 


of these components was_ used. 
gravimetrically by measurement of the 
change in weight of the equilibrium 
vessel. After the weighing bomb and 
contents reached the chosen tempera- 
ture in a thermostat bath, the pressure 
was brought to the desired value by 
introduction of mercury. The pressure 
was measured with an uncertainty of 
less than 0.3 per cent, by use of a pres- 
sure balance. The system was then agi- 
tated by rotating the vessel around its 
minor axis slowly for a period of at 
least 6 hours. It was then placed in a 
centrifuge maintained at the equilib- 
rium temperature and rotated about its 
major axis for 30 minutes at approxi- 
mately 10,000 revolutions per minute. 
This served to deposit the solid phase 
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tightly upon the interior surface of the 
weighing bomb and permitted the seg- 
regation and displacement of the liquid 
phases from the vessel at the same ele- 
vated pressure at which equilibrium 
was attained. The separated bitumen 
was then removed from the walls by 
solution in tetralin at 190°F. 


Glass equipment was used for the 
work at atmospheric pressure. Known 
quantities of the samples were intro- 
duced into a centrifuge tube by appro- 
priate gravimetric techniques. Equilib- 
rium was obtained by oscillating the 
sample in the centrifuge tube in a tem- 
perature-controlled air bath. After the 
system had been permitted to stand in 
a quiescent state for an extended period 
in the air bath at the temperature of 
the original equilibrium, it was removed 
from the bath and centrifuged. Al- 
though some change in temperature oc- 
curred in the course of this latter oper- 
ation it produced little effect upon the 
equilibrium because the area of con- 
tact between the separated solid and 

- the liquid phase decreased rapidly upon 

centrifuging. Duplicate measurements 
with carefully controlled temperature 
failed to show appreciable disagree- 
ment with the simpler technique. The 
measurements in the glass equipment 
were carried out at pressures below 
20 psi. 

It was necessary to utilize defined 
and closely controlled analytical tech- 
niques in determining the quantity of 
bitumen present in the several phases 
under investigation. If this was not 
done variations in the apparent quan- 
tity of bitumen present resulted. After 
consideration of a number of possibili- 
ties, the n-pentane precipitation tech- 
niques outlined in the literature’ were 
employed. 


In order to establish a weight bal- 
ance of the components, the quantity 
of bitumen remaining in the liquid 
phase of the equilibrium mixture was 
determined by precipitation with n-pen- 
tane. The effectiveness of this analytical 
technique was found in earlier investi- 
gations’ to be satisfactory. As a matter 
of interest the solubility of the solid 
bitumen in pentane was determined at 
atmospheric pressure. The results were 
obtained by evaporation of the pentane 
extract after prolonged agitation at the 
cited temperature. It is probable that 
the material dissolved in this manner 
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was partially impurities remaining from 
the solid stock. It was concluded that 
the solubility of bitumen was less than 
0.0008 weight fraction at 70°F and less 
than 0.0015 weight fraction at 220°F. 


N-pentane and tetralin are completely 
miscible in the liquid phase at temper- 
atures of 70, 160, and 220°F and at 
pressures slightly above the bubble 
point. 


EXPERIMENTAL RESULTS 
Tetralin-Bitumen System 

As an initial part of the investigation 
a study was made of the behavior of 
the binary tetralin-bitumen system. The 
specific volume of mixtures of tetralin 
and bitumen in the liquid phase at 
77°F is recorded in Table II as a func- 
tion of the weight fraction bitumen. 
The uncertainties of the actual meas- 
urements of specific volume were prob- 
ably less than 0.05 per cent. They were 
carried out in glass pycnometers which 
were temperature conditioned in an 
agitated air bath. The temperature of 
this bath relative to the international 
platinum scale was known within 0.1°F. 
The partial specific volumes of tetralin 
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and bitumen were evaluated graphically 
by the method of Roozeboom.™ The re- 
sults reported in Table II are presented 
graphically in Fig. 1 as a function of 
the weight fraction bitumen in the mix- 
ture. The deviations of these data from 
a smooth curve are somewhat greater 
than the uncertainty of the specific 
weight measurements. This may result 
in part from variations in the nature of 
the solution or dispersion of bitumen 
in tetralin. However, for most engineer- 
ing purposes it appears jossible to as- 
sume that the partial volumes of both 
the tetralin and bitumen remain sub- 
stantially constant throughout the range 
of compositions up to 0.06 weight frac- 
tion bitumen. The deviations from con- 
stancy increased as the concentration 
of bitumen approached the saturation 
value at this temperature. 

\s is shown by the data in Fig. 2, if 
tetralin were brought to equilibrium 
with solid bitumen at a temperature of 
70°F, approximately 0.08 weight frac- 
tion bitumen could be dissolved or pos- 
sibly dispersed in the tetralin. At 220°F 
this value 
weight fraction. Upon cooling an equi- 


increased nearly to 0.15 


TABLE I— Ultimate Analyses of the Constituents 
Obtained From Crude Bitumen 








| 
| Wt. Ratio 


Weight Fraction of Constituent | of Carbon 
Constituent | — CS a to 
| Carbon | Hydrogen | Nitrogen | Sulfur Ash | Hydrogen 
a | 0.8481 | 0.1283 | 0.0090 | 6.61 
Resint..":..| 0.8373 | 0.0007 | 0.0185 | 0.0120 | 0.0120 | 8.40 
0.8208 0.0742 0.0119 


Bitument.... 


0.0160 0.0043 | 11.07 


| 





*Wax is defined as the constituent insoluble in pentane at the ice point. 
Resin is defined as the constituent obtained from evaporation of the pentane extracts. 
tBitumen is defined as the constituent insoluble in pentane at 220° F. 


TABLE II — Partial Specific Volume of Components 


in Tetralin-Bitumen Mixtures at 77°F 





Weight Fraction V 
en cu.ft /Ib 
0.0900 0.016692 
0.0102 0.016655 
0.0200 0.016639 
0.0406 0.016577 
0.0511 0.016534 
0.0593 0.016531 
0.0624 0.016521 
0.0637 0.016505 
0.0692 0.016476 
0.0741 0.016466 
0.0855 0.016427 


| 
| 


V I V; 

eu.ft/Ib cu.ft /Ib 
0.016691 

0.016691 0.01385 
0.016691 0.01380 
0.016692 0.01379 
0.016695 0.01372 
0.016699 0.01365 
0.016701 0.01360 
0.016702 0.01356 
0.016707 0.01354 
0.016715 0.01340 
0.016755 0.01292 


*Experimental uncertainty somewhat greater at these high weight fractions of bitumen. 
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librium mixture from 220 to 70°F, a 
relatively stiff gel was obtained. After 
breaking up the gel mechanically and 
centrifuging for an extended period the 
separated bitumen could be recovered. 
The quantity remaining in the solution 
agreed well with the equilibrium value 
for 70°F. 

Because of the possible instability at 
70°F of mixtures prepared with more 
than 0.008 weight fraction bitumen, no 
stock solutions of bitumen and tetralin 
containing more than 0.05 weight frac- 
tion bitumen were used in this investi- 
gation. The sclutions used appeared to 
be relatively stable and could be centri- 
fuged repeatedly without loss of solid 
bitumen. Furthermore, such solutions 
did not show appreciable deposition of 
the bitumen on the surfaces of the glass 
container in which they were stored, 
although difficulties of this sort were 
experienced with mixtures having high- 
er bitumen content. 

Limited experimental work was con- 
ducted upon the rate of solution of 
bitumen in tetralin at a number of tem- 
peratures. It was found that, for the 
conditions of agitation employed and 
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the original condition of the purified 
solid bitumen, a period of approxi- 
mately 100 hours was required to ap- 
proach within 2 per cent of the equi- 
librium concentration at temperatures 
as high as 130°F. At a temperature of 
220°F the same percentage of the equi- 
librium composition could be reached 
in approximately 60 hours. The meas- 
urements as reported in Fig. 2 were not 
of great accuracy but serve to show 
that an extended contact period was 
required in order to obtain the equilib- 
rium data. Most of the solubility values 
discussed later were obtained by extrap- 
olation of the measurements of the rate 
of solution of bitumen in tetralin to ap- 
parent equilibrium. 

An unsuccessful attempt was made to 
supplement this information by deter- 
mining the temperature at which bitu- 
men would separate upon cooling a 
solution which had been nearly satur- 
ated with bitumen at a somewhat higher 
temperature. A gel formed which, at 
this state close to the phase boundary, 
was not separated by centrifuging at 
1000 times the acceleration of gravity 
for 30 minutes. 


TABLE III — Composition of Bitumen 











Weight Fraction Wt. Ratio 
a of Carbon 
Carbon | Hydrogen | Nitrogen | Ash to Hydrogen 
Bitumen before extraction with tetralin..... ee 0.8254 0.0789 0.0070 0.0003 | 10.48 
Bitumen dissolved at 34° F................0005- 0.8144 0.0789 0.0058 {| 0.0002 | 10.32 
Bitumen dissolved at 220° F.................... 0.8250 0.0753 0.0080 | 0.0001 | 10.96 
Undissolved Bitumen (in residue from extraction | 

J | eer 0.8482 0.0772 | 0.0094 11.00 


TABLE IV — Comparison of Determinations of Composition of 


Tetralin-Bitumen Solutions 


Weight Fraction Bitumen 








As Prepared By Pentane Precipitation | Average 
0.0513° 0.0524+ 0.0519t | 0.0522 
0 0500 0.0508 0.0508 0.0508 
0.099 0.0511 0.0505 | 0.0508 
0.0499 0.0516 0.0520 | 0.0518 





“Established from gra 7imetzic measurements made in course of preparing solutions. 





t Duplicate determinations by normal pentane precipitation procedures. 
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In the course of the investigation of 
the tetralin-bitumen system the varia- 
tion in the composition of the bitumen 
which dissolved from an excess quan- 
tity of the solid phase was established 
roughly. Table III shows the average 
ultimate analysis of the bitumen. Cor- 
responding analyses of the bitumen dis- 
solved by tetralin at 34°F and at 220°F 
from an excess of the solid phase are 
given. The composition of the residue 
remaining after dissolving approximate- 
ly half of the bitumen at 220°F is also 
recorded. The precision of ultimate mi- 
croanalysis is probably insufficient to 
justify detailed consideration of the 
data. Although some differences in com- 
position appear, nevertheless the anal- 
yses indicate that only small variations 
in the characteristics of this material 
are to be expected in the course of 
phase changes. The variation in com- 
position reported in Table III is mark- 
edly less than that found among the 
three constituents obtained from the 
crude bitumen as indicated in Table 1. 

The analytical precipitation tech- 
niques were tested for use with the tet- 
ralin-bitumen system. Table IV com- 
pares the composition of tetralin-bitu- 
men solutions as determined from the 
weight of bitumen added and from 
duplicate measurements of the precipi- 
tate obtained upon dilution with n-pen- 
tane at a temperature of approximately 
70°F to yield a filtrate containing ap- 
proximately 0.91 weight fraction n- 
pentane. The greatest divergence be- 
tween the analytical values is less than 
1 per cent and the average deviation 
from the prepared composition is 1.8 
per cent. 


Pentane-T etralin-Bitumen 
System 

A series of measurements was made 
utilizing a stock mixture of bitumen 
and tetralin containing 0.05 weight 
fraction bitumen, (0.0526 weight ratio 
of bitumen to tetralin). to establish the 
phase behavior of a restricted system 
made up of n-pentane, tetralin and bitu- 
men. The relation of the mixtures in- 
vestigated to the ternary system as a 
whole is indicated in Fig. 3. 

Fig. 4 shows the extent of separation 
of solid bitumen from the restricted n- 
pentane-tetralin-bitumen system at at- 
mospheric pressure (approximately 15 
psi) and 70°F. The bitumen separated 
is expressed as weight fraction of the 
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total bitumen present in the system. 
The components are entirely miscible 
up to a composition corresponding to 
about 0.10 weight fraction n-pentane in 
the system. Above this fraction of n- 
pentane, increasing amounts of solid 
bitumen separate. At compositions 
corresponding to 0.7 weight fraction 
n-pentane substantially all of the 
bitumen separates as solid phase. The 
experimental data indicated in Fig. 4 
for 70°F are recorded in Table V. 
When less than 0.25 weight fraction n- 
pentane was present especial difficulty 
was experienced in obtaining repro- 
ducible values. 

Table VI presents data indicating the 
influence of time upon the separation 
of bitumen at 70°F and 15 psi. If com- 
positions of less than 0.21 weight frac- 
tion are considered, the bitumen sep- 
arating in a period of two hours is only 
one-fourth of the quantity obtained 
after standing for seven days. Efforts 
to perform direct experiments at weight 
fractions less than 0.20 n-pentane were 
not successful and it was necessary to 
employ indirect methods. The trend of 
the indirectly obtained data at 70°F 
has been indicated by a dashed curve 
in Fig. 4. This curve was established 
by determining the composition of li- 
quid phase in equilibrium with solid 
bitumen at 70°F and 15 psi with vary- 
ing weight fractions of n-pentane, as 
shown in Fig. 5. These data were com- 
bined with the corresponding solubility 
value for the tetralin-bitumen system 
as a limit. From such information the 
dashed curve of Fig. 5 was established 
and. the point on it corresponding to a 
weight ratio of 0.0526 for bitumen to 
tetralin (the restriction applied to the 
ternary system) indicated a weight 
fraction of n-pentane of 0.1, which was 
taken as the abscissa at the lower end 
of the 70°F curve in Fig. 4. Similar 
data for 160 and 220°F at a pressure 
of 200 psi are presented in Fig. 4 and 
Table VII. 

Information concerning the behavior 
of the ternary system at 70, 160 and 
220°F for a pressure of 8000 psi is 
presented graphically in Fig. 6. The 
experimental data are recorded in 
Table VIII. These data resemble those 
in Fig. 4 obtained for lower pressures, 
except that a somewhat higher weight 
fraction of n-pentane was required to 
effect the same relative separation of 
solid bitumen. Less difficulty was ex- 
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perienced in determining the amount 
of bitumen separated at the higher pres- 
sures even at a temperature of 70°F. 
The curves shown in Fig. 6 are at best 
only approximations of the behavior 
of the system. 

Substantial quantities of a relatively 
dense second liquid phase were obtained 
at temperatures of 70 and 160°F. This 
phase will be designated as liquid II. 











Apparently the decrease in the quan- 
tity of bitumen separated as a solid 
with an increase in the weight fraction 
of pentane, as indicated in Fig. 6, re. 
sults from redissolving the separated 
bitumen in this second liquid phase. 
The total quantity of bitumen in the 
original liquid phase (liquid I) con- 
tinues to decrease as the weight frac- 
tion of pentane is increased. An indi- 
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TABLE V — The Separation of Bitumen in the n-Pentane-T etralin- 
Bitumen System at 70° and 15 psi 





Weight Fraction Separated Bitumen | Composition of the Liquid Phase Weight Fraction 











Pentane in as Fraction of =—_ : 

System* | Total Bitumen Pentane Tetralin Bitumen 
0.208 0. 483+ 0.210t 0.766t 0.0240t 
0.213 0.484 | 0.218 0.767 0.0153 
0.233 0.527 0.237 0.744 0.0188 
0.239 0.547 | 0.244 0.739 0.0170 
0.242 0.597 0.248 0.736 0.0155 
0.253 | 0.632 0.259 0.727 0.0139 
0.271 0.730 | 0.277 0.713 0.0103 
0.273 0.599 0.277 0.703 0.0197 
0.286 0.634 0.292 0.695 0.0133 
0.289 0.760 | 0.297 0.694 0.0089 
0.375 0.727 0.384 0.6074 0.0086 
0.399 0.883 0.407 0.5855 0.0075 
0.399 0.753 0.408 0.5840 0.0076 
0.437 | 0.891 0.448 0.5489 0.0031 
0.450 0.849 0. 462 0.5340 0.0042 
0.494 0.906 0.507 0.4906 0.0024 
0.501 | 0.960 0.513 0.4860 0.0010 
0.506 | 0.911 0.516 0. 4820 0.0021 
0.600 | 0.981 } 0.610 0.3896 0.0004 
0.605 0.965 0.616 0.3830 0.0007 
0.606 | 0.978 0.620 0.3790 0.0004 
0.668 1.000 0.679 0.3210 0.0000 
0.709 1.000 0.719 0.2810 0.0000 
0.801 1.000 0.809 0.1910 0.0000 
0.803 1.000 0.811 0.1890 0.0000 
0.890 1.000 0.895 0.1050 0.0000 


*Data limited to systems containing a weight ratio of bitumen to tetralin of 0.0526. 
tSeparation accomplished in a period of 7 days at 70° F. under quiescent conditions. 


tWeight fraction of the component in the liquid phase in equilibrium with the plastic or solid phase 


TABLE VI — Influence of Time Upon Separation of Bitumen at Low 


n-Pentane Weight Fractions at 70° and 15 psi 





| 
| Additional Bitumen 
Separated in 


Pct. of the Separated 


Weight Fraction Bitumen Separated Total Bitumen 3itumen Obtained 





n-Pentane in 2 Hours in one Week Separated in 2 Hours 
3m | ke sme | Sa ie 
0.253 0.632 
0.242 | 0.427 0.170 0.597 71.5 
0.239 0.335 0.212 0.547 61.2 
0.213 0.198 0.286 0.484 35.2 
0.208 0.168 0.315 0.483 23.6 


TABLE VII — Separation of Bitumen From a Restricted n-Pentane- 


Tetralin-Bitumen System at 200 psi 


Composition of the Liquid Phase, Weight Fraction 
Separated Bitumen * 
as Weight Fraction 3 

| of Total Bitumen Pentane Tetralin Bitumen 

| | 

160° F., 200 PSI 


Weight Fraction 
Pentane in System 





0.285 0.242 0.267* 0.706* 0.0267* 
0.386 0.659 0.393 0.596 0.0111t 
0.553 1.000 

220° F., 200 PSI 
0.240 0.017 0.241 0.722 0.0373 
0.320 0.220 0.322 0.651 0.0267 
0.591 0.843 


0.600 0.396 0.0034 


*Weight fraction of the component in the liquid phase in equilibrium with the solid phase. 
+Because of the formation of liquid II at this state, the composition of liquid I was not determined 
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cation of the quantity of bitumen in 
liquid II may be obtained from Fig. 6 
as the difference between the weight 
fraction of total bitumen separated and 
that appearing as a solid. This informa- 
tion is fragmentary since difficulty was 
exprienced in sampling this viscous 
liquid. 

Fig. 7 indicates approximately the 
influence of pressure on the separation 
of bitumen from liquid I in the re- 
stricted n-pentane-tetralin-bitumen sys- 
tem which was investigated. An increase 
in the solubility of bitumen in liquid I 
accompanies an increase in pressure 
since the quantity of total bitumen sep- 
arated from it decreases with increase 
in pressure. The effect of pressure is 
greater at higher temperatures. 

In Table IX is presented the informa- 
tion available concerning the weight 
fraction of carbon, hydrogen, nitrogen, 
and ash in the solid bitumen separated 
from the n-pentane-tetralin-bitumen sys- 
tem at 70, 160, and 220°F. This infor- 
mation indicates a small decrease in 
the carbon-hydrogen ratio in cases in 
which the separation of bitumen was 
acomplished at high pressures. This 
shows that, as might be expected, the 
system cannot be considered strictly as 
a ternary system. 


The data submitted in Tables V, VII, 


* VIII, [X, and prezented in Fig. 4, 5, and 


6 are based upon the assumption that 
the separation of the solid bitumen 
from the liquid phase is completed by 
centrifuging the weighing bomb. This 
procedure involves rotation of the 
weighing bomb for a period of 30 min- 
utes at such a speed as to yield an ac- 
celeration of approximately 1500 times 
that of gravity. In some instances small 
quantities of bitumen amounting to as 
much as 0.03 weight fraction of the 
total present were separated by more 
extended periods of high acceleration. 
However, with the exception of states 
at low temperatures and at low concen- 
trations of pentane the prolonged treat- 
ment was not bel‘eved to be justified. 
The results obtained indicate a fairly 
reproducible separation of the solid 
bitumen from the n-pentane-tetralin- 
bitumen system. The liquids, gases, and 
solids appearing in this system behave 
essentially as homogeneous phases ex- 
cept at states in the vicinity of the 
phase boundaries where difficulty in 
obtaining reproducible separation of the 
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bitumen was experienced. It appears 
that in this region surface energy is 


relatively important and the precipi- — 


tated bitumen tends to remain in the 
liquid phases as a dispersed colloid. 
The results obtained in this study of 
the n-pentane-tetralin-bitumen system 
leave much to be desired in the way of 
completeness and reproducibility. How- 
ever, the marked similarity in the be- 
havior of this restricted ternary system 
to that encountered in the mixtures of 
natural gas and crude oils gives some 
hope that the general characteristics of 
the complex naturally occurring hydro- 
carbon mixtures may be studied by in- 
vestigation of simpler systems such as 
that discussed here. The problem is in- 
herently complex and the present in- 
vestigation has only added a small part 
of the information that will be required 
to permit a complete understanding of 
the separation of plastic or solid phases 
of relatively high molecular weight from 
naturally occurring hydrocarbon sys- 
tems. 
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TABLE 


VIIL— The Separation of Bitumen From a Restricted 


n-Pentane-Tetralin-Bitumen System at 8000 psi 





Distribution of the Bitumen 


Temperature Weight Fraction > — 
Deg. F. Pentane in System Solid Phase 
70 0.328 0.458* 
70 0.535 0.645 
70 0.539 0.210 
160 0.434 0.429 
160 0.558 0.111 
160 0.606 0.416} 
160 0.655 bd 
220 0.442 0.487 
220 0.640 0.640 


tNo bitumen was present in liquid I at these states. 


Liquid I 
0.389* 
0.355 
0.000t 


0.394 
0.000t 
0.139 
0.130 


0.513 
0.360 


*Bitumen in the phase expressed as weight fraction of the total bitumen in the system. 


Liquid II 
0.153* 
0.000 
0.790 


0.177 
0.889 
0.445 


0.000 
0.000 


{Separation of bitumen as the solid phase and liquid II not made with certainty and bitumen separated as solid phase for 


this state has been omitted from Figure 6. 


*The distribution of bitumen between the solid phase and liquid II was not determined at this state. 


TABLE IX — Composition of the Bitumen Separated From the 


n-Pentane-Tetralin-Bitumen System 


Weight Phase Weight Fraction 
Fraction from which 
Temp. | Pressure, n-Pentane | Bitumen 
Deg. F. Psi in System | Obtained Carbon Hydrogen 
' ! 
Low Pressures 
70 15 0.90 solid 0.8281 0.0731 
220 | 200 0.60 solid 0.8411 0.0746 
High Pressures 
| “ec = 
70 | 8000 0.40 solid 0.7552 0.0678 
160 8000 0.60 solid 0.7735 0.0735 
160 | 8000 0.60 } liquid II 0.7605 0.0686 
220 | 8000 | 0.60 solid | 0.7754 0.0730 
220 | 8000 0.60 liquid IL} 0.7842 0.0788 
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| Nitrogen Ash | Hydrogen 
0.0065 0.0002 11,32 
0.0002 11.28 
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0.0071 0.0001 10.50 
0.0055 0.0001 11.10 
0.0002 10.63 
0.0005 | 9.95 
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PHASE EQUILIBRIUM PROBLEMS 


M. MUSKAT, MEMBER AIME, AND J. M. McDOWELL, GULF RESEARCH & DEVELOPMENT CO., 


INTRODUCTION 


In both production and refining oper- 
ations of the oil industry many proc- 
esses are controlled by the gas-liquid 
phase relationships of the hydrocarbon 
mixtures of interest. The quantitative 
behavior of fractionating or distilla- 
tion columns and stills depends on the 
changes in the equilibrium distribu- 
tions of the hydrocarbon components 
between the gas and liquid phases as 
the pressure or temperature conditions 
may vary along the length of the col- 
umn or as the gross operating param- 
eters and compositions are varied. In 
oil producing operations the nature and 
amount of gas phase developed within 
an underground reservoir as it is being 
depleted and its pressure declines also 
involve the basic equilibrium gas-liquid 
phase interactions. The influence of 
surface conditions of temperature and 
pressure and various separation proce- 
dures on the nature and amount of stock 
tank oil and natural gas recovered 
from a given well stream is likewise 
determined by the same basic phase 
equilibrium characteristics of the hy- 
drocarbon systems. Such equilibrium 
separation of the gas and liquid phases 
in a well stream is of importance both 
in establishing optimum separator con- 
ditions for obtaining maximum stock 
tank oil yields and in the general prob- 
lem of crude stabilization. 

The phenomena involved in these 
problems and their quantitative aspects 
can, of course, be established in each 
individual instance by appropriate lab- 
oratory experimentation. It has been 
found, however, that by associating 
with the individual hydrocarbon com- 
ponents functional characteristics de- 
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scribing their individual gas - liquid 
phase equilibrium behavior, the phase 
properties of the composite mixtures 
can be predicted by mathematical com- 
putation. These characteristics have 
been termed “equilibrium constants”, 
or “equilibrium ratios”,* and are de- 
fined by the general equation: 
Oem... 
xX; 
where K, is the equilibrium ratio for 
the jth component, y, is the mol fraction 
of that component in the gas phase, and 
x, is the corresponding mol fraction in 
the coexisting liquid phase. 
Considering the K, as representing 
available and measurable properties of 
the individual components of a mixture, 
and as defined by Eq. (1), it is readily 
shown that in a coexisting gas-liquid 
system the mol fraction concentrations 
of the individual components in the gas 
phase, y;, and those in the liquid phase, 
x;, are given by the expressions: 





*The latter term has been introduced to 
get away from the implication that the ratios 
ys /%; are really constant, as was apparently 
hoped when these ratios were originally pro- 
posed for phase equilibrium analysis. 


























a —————. . . (2) 

1+ n, (K,-1) 
where the », are the corresponding mol 
fraction concentrations in the com- 
posite system, and n, is the mol fraction 
of the whole which is in the gas phase. 
The basic unknown in Eq.(2) is n,. 
which gives the gross separation be- 
tween the gas and liquid phases. This 
may be determined in principle by im- 
posing the requirement that the sums 
of the mol fractions in both the gas and 
liquid phases are unity, i.e. by the 
equations: 


n, K, 
= ——————- = 1 
i+ na, ,—¥) 
n; 
a nS 
1 +n, (K,-1) 


The solution of the equivalent Eqs. 
(3) lying between 0 and 1, when in- 
serted into Eqs. (2), provides a com- 
plete description of the compositions of 
the coexisting gas and liquid phases. 
While the Eqs. (3) are essentially 
equivalent to polynomial equations, 
such transformations are of little value 
when dealing with multicomponent sys- 
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FIG. 1 — SIMPLIFIED SCHEMATIC DIAGRAM OF THE PHASE EQUILIBRIUM COMPUTER. 
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tems. It has therefore been common 
practice to resort to direct numerical 
trial and error methods of solution, 
often supplemented by graphical inter- 
polation. Such procedures are especial- 
ly laborious when 7 or more compo- 
nents are involved and when a single 
problem requires multiple sequences of 
phase determinations, as in tray-to-tray 
or stage separation studies. An appara- 
tus has therefore been developed for 
the purpose of solving Eqs. (3) by a 
special electrical circuit analog. This 
will be described in the following sec- 
tions. 


DEVELOPMENT OF THE ANAL- 
OGOUS CIRCUIT FOR THE 
ELECTRICAL COMPUTER 


Electrical analogs of both algebraic 
and differential equations have been 
used for many years to facilitate their 
numerical solution. That which has been 
developed for the solution of Eqs. (3) 
is unique in that it is comprised of 
linear circuit elements, although the 
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basic unknown appears in an essen- 
tially non-linear manner. 

The electrical circuit analog of Eqs. 
(3) can be formally expressed in a 
variety of ways, such as: 


2 i Gy = i; 


oo at: 
I, 
E, 1 (4 
z=—_-= eee ee 4) 
R 


j 

where I,, R,, E, denote appropriate 
current, resistance or potential drop 
analogs of the individual terms in Eqs. 
(3). It is the last which has been taken 
as the basis for the computer to be 
described here. The direct equivalent of 
the last of Eqs. (4) would comprise a 
set of parallel variable resistances in 
which voltages proportional to the n, 
are imposed on the individual elements 
and their resistances are made propor- 
tional to 1 +n, (K,;-1). By varying 
the n, so that the measured resultant 
current is unity, or an appropriate scale 
factor, the correct value of n, or the 
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FIG. 2— PHOTOGRAPH OF THE 12 COMPONENT PHASE EQUILIBRIUM COMPUTER. 





solution to the equations will be ob. 
tained. 
A transformation of Eqs. (3) to the 
form: 
c,; n, 1 
5 «= —=1; c¢,=—— ‘ (o} 
n, + ¢, K, -1 
leads to simplified circuit adjustments. 
since the variable resistors in the va- 





rious circuit elements would be the 
common term n,, which could be ganged 
together to insure identical values and 
variations. However, a still simpler 
equivalent of Eqs. 3) and (5), and 
the one which has been chosen for de- 
signing the Computer,* is: 


Nn; 
=—- =-0.... (6) 
Cc; T n, 


In Eq. (6) the voltages applied to 
the separate component analogs are 
given directly by the total composition 


*It may be noted here that Eq. (6) is 
itself of interest as providing a means for 
substantially reducing the time required for 
direct numerical solution of the equilibrium 
equations, as generally used in the form of 
Eqs. (3), provided the Kj are converted into 
the corresponding cj by preliminary calcula- 
tions. 
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mol fractions n;. The physical charac- 
teristics of the individual components 
enter only as the fixed resistance ele- 
ments c;. And the basic unknown n, 
can again be simulated by a set of 
ganged identical variable resistors. 
Moreover, Eq. (6) permits the use of 
a null method — zero resultant current 
—for locating the desired solution n,. 

As is obvious from the form of Eq. 
(6), and as is to be expected physi- 
cally, in any equilibrium mixture com- 
prised of coexisting gas and liquid 
phases it is necessary that for some of 
the components K,;>1 while for others 
K,<1. In terms of the c, this means 
that for some of the components c,>0, 
while for the others c,;<0. This fact 
requires that the actual composite cir- 
cuit be constructed of 2 basic groups, 
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in one of which the c, are positive, 
and in the other the c,; are negative, as 
shown diagramatically in Fig. 1. Here 
only two circuit branches are shown to 
represent components of the mixture for 
which c,>0 and two circuit branches 
for c,<0, but it is obvious that any 
number of components in a mixture 
could be handled simply by 
more parallel branches to the circuit. 


adding 


In Fig. 1 the current in the first 
group of branches in which c, is posi- 
tive (K;>1) is obviously: 

, n, 
c; tn, Sir Be 
The current in the second 





(7) 


group of 


branches in which c, is negative 
(K;<1) can be written: 

V —n n 
a (8) 
-c;-1 + (l-n,) -c;-n, c¢; +n, 
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Since —n, is a negative quantity in Eq. 
(8), it is simply represented as a neg- 
ative voltage. And since the c, are neg- 
ative for the branches represented by 
Eq. (8), the sums of the resistances in 


branches are | c, |-—n,. 


Therefore Eq. (8) gives the values of 


the various 
negative currents. The expression for 
the summation of the currents in the 
branches of Fig. 1 thus reduces to Eq. 
(6) when the current through the gal- 
vanometer, G, is zero. 

In addition to using such a circuit to 
solve for n, it can be used either to 
determine the x; for K;>1 by measur- 
ing the voltages across the resistors ¢, 
in the first group of branches, or to 
determine the y, for K;<1 by measur- 
ing the absolute values of the voltages 
across the resistors —c,—1 in the second 
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FIG. 3 — CIRCUIT DIAGRAM OF THE PHASE EQUILIBRIUM COMPUTER 
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group of branches. The remaining val- 
ues of x, and y, can be calculated from 
Eq. (1) or Eqs. (2). However, Eqs. (2) 
will usually give more accurate results 
than Eq. (1), and for this reason Eqs. 
(2) have been used in all examples 
presented in this study. 


DESCRIPTION OF THE 
ELECTRICAL COMPUTER 


The Computer to be described here 
is a twelve component instrument. A 
photograph of this Computer is repro- 
duced in Fig. 2. The controls for each 
circuit representing a single component 
are arranged in horizontal lines across 
each cabinet. Starting on the left side 
the first controls are switches for turn- 
ing the voltage on in each circuit and 
simultaneously determining whether it 
is a positive or negative voltage. The 
second control from the left in each 
series adjusts the value of this voltage 
to represent the quantity n,;. The other 
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0.01 


0.00 
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four controls for each component ad- 
just the value of four resistors which 
can be put in series by means of patch 
cords, and the total resistance will rep- 
resent c, (or (-c,-l) if K<1). 


The vacuum-tube-voltmeter used for 
measuring all voltages can be seen at 
the lower left of Fig. 2. There are a 
number of switches at the bottom of 
the left-hand cabinet which permit this 
voltmeter to be connected to any of the 
voltage points corresponding to the n, 
or the x; or y;. 


The value of n, is read directly, when 
the circuits are balanced, from the dial 
shown in Fig. 2 at the lower left of the 
right-hand cabinet. This dial adjusts 
simultaneously the value of the n, re- 
sistors in all of the component branches. 
The condition of balance is indicated 
on the microammeter just to the right 


of this dial. 


psi 


1000 psi 





The main power supply and a separ- 
ate electronic voltage regulator for 
each voltage source is contained in the 
cabinets. A Sorensen voltage regulator 
is also used to regulate the 60 cycle 
line voltage. The detailed circuit dia- 
gram of these units is given in Fig. 3. 


The overall accuracy of the Com. 
puter will depend primarily on the pre- 
cision of the resistor elements and the 
control of the voltages. To provide for 
the former extremely accurate precision 
resistor units were selected to represent 
c, and n,. To obtain stable voltages 
the high degree of regulation pre- 
viously mentioned was provided. It has 
been found that in general the com- 
puter will give results accurate to with- 
in 0.5 per cent to 1 per cent depending 
somewhat upon the problem. 


The time necessary for the solution 
of each flash vaporization will, of 
course, depend upon the number of 
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FIG. 4—ISOBARIC CHART OF THE EQUILIBRIUM RATIO FUNCTION FOR 
METHANE, c,, VS. THE TEMPERATURE. 
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FIG. 5 — ISOBARIC CHART OF THE EQUILIBRIUM RATIO FUNCTION FOR 
PROPANE, c,, VS. THE TEMPERATURE. DASHED SEGMENTS GIVE 
ABSOLUTE VALUES WHERE c, <0. 
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components used, since most of the 
time is spent in setting the values of 
the resistors and voltages. It is usually 
necessary to reset the voltage dials two 
or three times as the voltages will vary 
slightly as the n, dial is adjusted to the 
position of circuit balance. However, an 
experienced operator can make a com- 
plete solution on the Computer in from 
ten to twenty minutes, as the number 
of components ranges from 6 to 12, 
half of which time is generally con- 
sumed in adjusting the n, voltage set- 
tings. 


SAMPLE PROBLEMS AND USES 
OF THE ELECTRICAL 
COMPUTER 

Tests of the general operational per- 
formance of the Computer readily dem- 
onstrated that it functioned in accord- 
ance with the planned circuit design, 
and as a true analog of the transformed 
phase equilibrium equations. To eval- 
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FIG. 6— ISOBARIC CHART OF THE EQUILIBRIUM RATIO FUNCTION 
FOR N-PENTANE, c,, VS. THE TEMPERATURE. DASHED SEGMENTS 
GIVE ABSOLUTE VALUES WHERE c, <0. 
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uate its practical value, however, it was 
necessary to check on the overall accu- 
racy of the instrument, the ease of op- 
eration, and the time saving it would 
afford over direct numerical solution 
of the equilibrium equation. Accord- 
ingly, systematic comparative calcula- 
tions have been made, numerically and 
with the Computer, both on purely the- 
oretical problems and some of direct 
interest in oil production. Several of 
these will be discussed in the following 
sections. 

As a preliminary to making actual 
calculations on the Computer it is con- 
venient to convert the equilibrium ra- 
tios K, to the equivalent c,;. These may 
be prepared in graphical form to take 
the place of the charts usually used for 
the K;. To show the nature of such c, 
charts those for methane, propane, n- 
pentane and n-heptane, as calculated 
from the corresponding K, charts pub- 


lished by the NGAA, are 


reproduced 


psi 
15 
20 
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in Figs. 4-7. In the case of Fig. 4 for 
methane the c, are all positive, since 
the corresponding K, exceed 1, and 
give smooth continuous curves. For pro- 
pane, n-pentane, and n-heptane, how- 
ever, the c,; curves each have two seg- 
ments, joining where the K, equal 1. 
At these junction points the c, theoret- 
ically become infinite, and they change 
sign on passing the singularities, al- 
though for simplicity only the absolute 
values are ploted in Figs. 5-7. The 
overlapping of the curves on Figs. 5-7 
thus do not imply any ambiguity in the 
c; values, and experience has shown 
that these charts can be used with the 
Computer quite as conveniently as the 
K, charts in the conventional numerical 
calculations. 


Theoretical Problem 


A theoretical problem was chosen 
which involved the determination of the 
phase equilibrium in a mixture of me- 
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FIG. 7 — ISOBARIC CHART OF THE EQUILIBRIUM RATIO FUNCTION 
FOR N-HEPTANE, c,, VS. THE TEMPERATURE. DASHED SEGMENTS 
GIVE ABSOLUTE VALUES WHERE c, <0. 
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thane, ethane, pentanes, and heptanes 
at a temperature of 245°F, and a pres- 
sure of 500 psia. The relative amounts 
of methane and heptanes present in the 
mixture were changed keeping a con- 
stant percentage, 10 per cent, of both 
ethane and pentanes. The value of n, 
and the x,’s were calculated numerical- 
ly using Eqs. (2) and (3), and the 
results were compared with those ob- 
tained by using the Computer. These 
results and comparisons are presented 
in Table I. The errors in n, and =x, 
are tabulated for each case. The largest 
error in n, is 0.0015. Although this 
error amounts to 3.2 per cent of the 
value of n, in one case, the resulting 
error in =x, for this case is only 0.0004 
or 0.04 per cent. The largest error in 
=x, is 0.6 per cent. It thus appears that 
an error of +0.002 may result in the 
value of n,. However, with care, better 
accuracy can be obtained, especially if 
the resistor settings are made by the use 
of a resistance measuring bridge to 
obtain more accurate values. 


A Sample Problem for Determin- 
ing Optimum Separator Pressures 

As an example of an application of 
the Computer to a study of crude oil 
separation in field operations, Computer 
calculations were made on the effect of 
separator conditions 
ratio, stock tank gravity and yield for 
the oil produced from the Witcher pool 
in Oklahoma. Equivalent complete nu- 
merical calculations had been previous- 
ly made on this problem,* thus provid- 
ing a basis for comparison of the two 
methods. For purposes of brevity only 
a typical set of results will be shown 
here. 


on the gas-oil 


Fig. 8 gives a series of curves for the 
case of single stage separation only, 
and thus shows the comparison of the 
results of Wilkins with the Computer 
calculations in graphical form. The dif- 
ferences between the smooth curves and 
the plotted points indicating the lab- 
oratory results are quite small, except 
for two points on the per cent increase 
in oil recovery curve. While the latter 
discrepancies seem quite large because 
of the scales used, the differences in 
absolute yields are only 0.13 per cent 
and 0.24 per cent. The Computer re- 
sults would indicate that a maximum 

* This study has been made by R. B. Wil- 
kins, and is being published in the Oil and 
Gas Journal. The authors are indebted to him 
and the management of the Gulf Oil Corpora- 


tion at Tulsa for making this work available 
to them. 


296 


AN ELECTRICAL COMPUTER FOR SOLVING PHASE EQUILIBRIUM PROBLEMS 







TABLE I — Accuracy of the Electrical Computer as Indicated By an 





Equilibrium Problem Involving a Mixture of Four Hydrocarbons 














| | | 
| ng from | 
Jo Methane | % Heptanes ng Calculated | Computer Error in ng =xj using ng Error in Dxj 
10 | 70 | 0.0465 | 0.0450 0.0015 | 0.9996 —0.0004 
20 €0 0.1902 0.1900 0.0002 1.0000 0.0000 
30 50 | 0.3270 0.3255 =| 0.0015 | 0.9987 —0.0013 
35 45 0.3942 0.3935 | 0.0007 | 0.9991 —0.0009 
40 40 0.4613 0.4600 0.0013 | 0.9983 —0.0017 
45 35 0.5285 0.5270 | 0.0015 | 0.9978 —0 0022 
50 30 0.5959 0.5960 | 0.0001 | 1.0002 +0. 0002 
55 25 0.6638 0.6626 =| 0.0012 | 0.9977 —0 0023 
60 20 0.7325 0.7320 | 0.0005 | 0.9989 —0.0011 
65 15 0.8026 0.8032 | 0.0006 | 1.0020 +0.0020 
70 10 0.8747 0.8750 0.0003 1.0013 +0.0013 
7 5 | 0.9501 0.9508 | 0.0007 1.0060 +0.0060 
| 1 











hydrocarbons above. 
Temperature was 245°F., pressure 500%psia, Kj = 9.7, Ko 





No tc: For this theoretical problem a four component mixture was used having 10% Ethane, 10% Pentanes, in addition to 


= 2.7, K5 = 0.38, and K7 = 0.03. 


TABLE II — Indication of Accuracy of Two Sample Calculations of 


Two Successive Flash Vaporizations Using the Electrical Computer 


i; ie, 





















































Pres.=300 psia., Temp. = 95° F. Pres.=14 psia., Temp. = 65° F. 
Component n; x,=n,, x, =N,, | Error in xX, | Xj | Xj Error in Xj 
C, 0.4548 0.0633 0.0629 +0.0004 | 0.0009 | 0.0010 —0.0001 
Cc, 0.0987 0.0625 0.0617 +0 .0008 0.0068 0.0068 0.0000 
Cc, 0.0699 0.0864 0.0864 0.0000 | 0.0310 | 0.0304 +0. 0006 
Cc, 0.0475 0.0812 0.0814 | —0.0002 | 0.0575 | 0.0575 0.0000 
Cc, | 0.0289 0.0580 0.0582 | —0.0002 | 0.0599 0.0601 —0.0002 
C., 0.3002 0.6476 0.6494 —0.0018 0.8452 | 0.0842 +0.0010 
= | = a 
) 1.0000 | 0.9990 | 1.0000 | —0.0010 1.0013 ia __ 1.0000 +0.0013 — 
n, = 0.545, n, = 0.5464 _r = 0.268, n,, = 0.2596 
Error = 0.0014 Error = 0.0034 
| Pres.= 150 psia., Temp. =75° | Pres.=14 psia., Temp.=65° F. 
Component ny x,=ny | x; = n, 5 Error in x, Xj | By Error in x,, 
Cc, 0.4548 0.0318 0.0320 —0 .0002 0.0008 0.0008 0.0000 
Cc, 0.0987 0.0415 0.0419 | —0.0004 0.0069 0.0069 0.0000 
Cc; 0.0699 0.0729 0.0729 0.0000 0.0342 0.0338 +0.0004 
Cc, 0.0475 0.0796 0.0795 +0.0001 0.0640 0.0631 +0 .0009 
C, 0.0289 0.0619 0.0618 +0.0001 0.0631 0.0630 +0.0001 
c... 0.3002 0.7135 0.7119 +0.0016 | 0.8344 0.8324 +0.0020 
_1.0000 1.0012 1.0000 0 | +0. 0012 | __ 0034 | __ 1.0000 +0.0034 
= 0.589, a, = = 0.5880 n,, = 0.163, n,, = 0.1628 
Error = 0.001 Error = 0.0002 
Note: x and n, represent accurate calculated results. The primed symbols, such as x,, or See rep- 


j' 


resent values of the quantities for the second flash vaporization in each of the two examples. 


TABLE II — Comparison of Electrical Computer Results with 


at 130°F and 0 PSIG 
eo | | : on = on = | l —_ 
| qui ; 
Weight Molecular Mol | Ratio “ = y; y; 
Component a in % Weight | Fraction nj } K=y/x Buckley | Elec. Comp. Buckley /Elec. Comp . 
Methane. ... 7.45 16.03 0.4380 | 256.0 0.0031 | 0.0032 | 0.7925 | 0.7924 
Kthane..... 1.22 30.05 0.0382 | 28.0 0.0024 0.0024 0.0673 0.0674 
Propane...... 1.06 44.06 0.0227 | 13.0 0.0030 0.0029 | 0.0387 0.0388 
Iso-butane 0.91 58.08 0.0148 | 6.7 0.0036 0.0037 | 0.0239 0.0240 
N-butane. . 0.73 58.08 0.0119 | 4.9 0.0038 0.0038 0.0185 0.0185 
Iso-pentane. . 0.50 72.09 0.0065 2.1 0.0041 0.0042 0.0085 0.0085 
N-pentane 0.79 72.09 0.0104 1.66 0.0076 0.0078 0.0126 0.0127 
Hexanes 2.11 86.11 0.0231 0.63 | 0.0290 0.0290 | 0.0183 0.0178 
Heptanes 3.27 100 0.0307 0.245 | 0.0525 | 0.0526 0.0129 0.0132 
Octanes | 114 0.0265 0.087 | 0.0533 | 0.0533 | 0.0047 | 0.0046 
Nonanes . F 4.21 128 0.0309 0.032 0.0661 0.0662 0.0021 | 0.0020 
Heavier 74.54 203 0.3463 0.000 0.7715 0.7713 | 
| 100.00 | 1.0000 1.0000 | 1.0004 | 1.0000 | 0.9999 
Buckley's Elec. Comp. 
ng =0.551 ng=0.551 
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Calculated Results of Buckley for a Flash Vaporization 
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value (or minimum) of each curve 
would be reached at a separator pres- 
sure of about 150 psia instead of 110 
psia. However, the difference in oil re- 
covery, oil gravity or gas-oil ratio would 
be almost negligible at these two pres- 
sures, and the use of the optimum con- 
ditions indicated by the Computer would 
lead to results which would not be sig- 
nificantly less satisfactory from a prac- 
tical standpoint. The agreement be- 
tween the calculated and Computer re- 
sults on the whole were within 0.5 per 
cent. 

In addition to the above discussed 
comparison of the gross results, a com- 
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parison between the Computer and ac- 
curate numerical calculations of the 
complete compositions for several flash 
vaporizations was made. The results are 
given in Table II for, (1) a flash 
vaporization at 300 psia and 95°F, and 
the resulting liquid flashed again at 
atmospheric pressure and 65°F, and 
(2) a flash vaporization at 150 psia and 
75°F and the resulting liquid flashed 
at atmospheric pressure and 65°F. It 
will be noted that the error in the Com- 
puter values for =x, ranges up te 
0.0034. However, this represents an ac- 
cumulated error of two successive com- 
putations, since no attempt was made to 
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Mol Fraction of Heaviest Component 


FIG. 9 — THE VARIATION OF THE MOL FRACTION OF HYDROCARBON MIXTURES IN THE GAS 
PHASE WITH THE CONCENTRATION OF THE HEAVIEST COMPONENT, WHILE KEEPING THE SUM 
OF THE LATTER AND OF METHANE FIXED. 

—~: 6 COMPONENT MIXTURE AT 14 PSIA, 65°F, WITH n, + n+ = 0.744; 
—~.—~; 6 COMPONENT MIXTURE AT 300 PSIA, 95°F, WITH n, + n,+ = 0.755; 
—~ ~~: 4 COMPONENT MIXTURE AT 500 PSIA, 245°F, WITH n, + n, = 0.80 
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correct the mol fractions of each com- 
ponent in the liquid phase after the first 
flash vaporization so that their sums 
would equal one. It can be seen that 
the errors in the values of x, vary some- 
what as the magnitude of the x,’s. The 
error in n, ranges up to 0.0034, but this 
also represents an accumulated error. 
These results should serve to indicate 
the accuracy of the various quantities 
involved in using the Phase Equilibrium 
Computer. 


Sample Problems Showing 
Variation of n, with the 
Composition 

In Fig. 9 are shown the variations in 
the mol fractions in the gas phase, n,, 
with the composition of various hydro- 
carbon mixtures. The basic data for the 
solid and dot-dash curves were obtained 
from Table II, the methane and hexane 
+ components being varied so that their 
total would remain the same. The data 
for the dashed curve were obtained 
from Table I. In all cases the curves 
are nearly straight lines, and the cor- 
responding curves for each problem are 
nearly parallel. The position of the 
curves will of course depend on the 
other components in the mixture and 
the pressure and temperature. How- 
ever, all the graphs have slight curva- 
tures, which tend to increase in some 
cases as the percentage of methane (or 
the heavier component) 
either zero or its maximum value. 

This type of calculation serves to 
show the sensitivity of the phase equil- 
ibrium separation to the exact compo- 
sition of the mixture, and the effect of 
errors in the latter on the quantitative 
features of the phase separation. By 
using the Computer, studies of this kind 
can be made perhaps a hundred times 
as fast as by direct numerical solution 
of the equilibrium equations. 


approaches 


The Sensitivity of the Phase 
Equilibrium Separation to the 
Accuracy of the Equilibrium 
Ratios 

An especially interesting and valuable 
application of the Computer is the in- 
vestigation of the effect of the sensitiv- 
ity of the phase calculations to the 
accuracy of the equilibrium data. While 
such a study would require laborious 
repeat calculations, if done numerically, 
it is solved with extreme simplicity on 
the Computer by merely observing the 
change in the null setting of the n, 
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dial as the corresponding c, dial is 
changed. Figs. 10 and 11 show typical 
results of such an application. While 
the curves of these figures show rather 
systematic variations of the values of 
n, with changes in the values of the 
K,, they are to be considered only as 
illustrative of a type of application of 
the Computer. The absolute magnitudes 
given in these figures and the relative 
values for the different components are 
undoubtedly rather complex functions 
of the values of the individual compo- 
nents and the compositions of the com- 
posit mixtures. It is undoubtedly for 
this reason that the characteristics of 
the curves for Fig. 10, which roughly 
simulates a reservoir crude oil-natural 
gas mixture, is radically different from 
those of Fig. 11, which refers to a low 
pressure gas depleted crude oil. In any 
case, however, it does appear from 
these preliminary and illustrative re- 
sults that the absolute value of n, is 
not very sensitive to the accuracy with 
which the equilibrium ratios are deter- 
_ mined. This, in itself, is of consider- 
able practical interest. 
Problem Checking the Use 
of All Twelve Components 

A final problem was solved to check 
the operation of the Computer when 
all twelve components are used. This 
problem is the same as one treated 
Buckley.’ Table III 
gives the necessary data and the re- 
sults of the flash 
130°F. and 0 psi gauge. The agree- 
ment here is extremely close. To check 


numerically by 


vaporizations. at 


if this agreement was entirely acci- 
dental, the problem was solved twice, 
but the results were almost identical. 
The x,’s were measured with the volt- 
meter through n-pentane, and calcu- 
lated for the hexanes and heavier com- 
ponents using Eq. (2). The y,’s were 
calculated using Eq. (2) for methane 
through n-petane, and measured with 
the voltmeter for the 
heavier components. 
CONCLUSIONS 

The Phase Equilibrium Computer 
described in this paper should be of 
value in the solution of problems in- 
volving the phase equilibrium between 
gas and liquid in any hydrocarbon 
mixture, especially if such determina- 
tions must be made a large number of 
times. Depending on the number of 
components, each flash vaporization 
can be calculated in 10 to 20 minutes 


hexanes and 
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Per Cent Error Assumed in Equilibrium Ratio 
FIG. 10 — THE EFFECT OF ERRORS IN THE EQUILIBRIUM RATIO ON THE COMPUTED VALUES OF 
THE MOL FRACTION IN THE GAS PHASE OF A HYDROCARBON MIXTURE WITH A COMPOSITION: 
Nip Moy Mgy My Mgy Myx = 0.4548, 0.0987, 0.0699, 0.0475, 0.0289, 0.3002. 
INDIVIDUAL CURVES REFER TO INDIVIDUAL K VALUES IN WHICH ERRORS WERE INTRODUCED. 
ASSUMED CORRECT K VALUES ARE: K,, K,, K,, K,, K,, Ky», = 12.4, 2.1, 0.65, 0.238, 0.079, 0.0157. 
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FIG. 11 — THE EFFECT OF ERRORS IN THE EQU!LIBRIUM RATIO ON THE COMPUTED VALUES OF 
THE MOL FRACTION IN THE GAS PHASE OF A HYDROCARBON MIXTURE WITH A COMPOSITION: 
Mie Moy Mgp Myy Msp Mg+y--2=-.0.0320, 0.0419, 0.0729, 0.0795, 0.0618, 0.7119. 
INDIVIDUAL CURVES REFER TO INDIVIDUAL K VALUES IN WHICH ERRORS WERE INTRODUCED. 
ASSUMED CORRECT K VALUES ARE: K,, K,, K,, K,, K,, K,. == 250, 32.0, 8.1, 2.6, 0.88, 0.111. 


using the Computer. These time re- 
quirements can be substantialy reduced 
‘by providing more stable voltage sup- 
plies to eliminate the readjustment in 
initial voltage settings required as the 
result of interactions between the par- 
allel circuits representing the individual 
components in the first model of the 
Computer. The error in the final results 
will be no greater than 0.5% for most 
problems, and may be reduced if the 
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resistors representing the c, are set 
according to their calibrated values. 
The authors are indebted to Miss M. 
O. Taylor for calculating the c, charts 
given in this paper, and to P. D. Foote, 
executive vice president of Gulf Re- 
search and Development Company, for 
permission to publish it. 
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